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Where ag _ there 1s Horsepower... 


r , \ Lhere as Wire 


The old world spins faster now... 

After a millenium of sleep, and groping, 

and puttering alchemy, a key of shiny copper wire 
unlocked the mysteries of coal and oil and water. 
And a new spark of power was kindled in the earth 
—a new fantastic sorcery—that makes: 

a night light brighter than noonday ... 

a ray that signals to the moon... 

a transport that courses through the sky. 

Are you young with dreams . . . inspired 

by visions? You will see them come 

to pass... when you call upon the 

wiremakers for the wherewithal 

to build your box of magic. 


WIREMAKER 
FOR INDUSTRY 





And now there are THREE! 


For years, New Departure’s technical books for de- 
signers and engineers have been an outstanding contri- 
bution to successful bearing performance. Practical, 


complete, authoritative, and beautifully illustrated. 


Newcomer to this helpful library is Part III of the 
engineering service entitled, “Enclosure and Lubrica- 
tion.” If you have not received your copy, simply ask 


for booklet EL. 


y 


The other books in this series are Part I, dealing 


with principal bearing types and fundamentals of mount- 
ing practice—and Part II, describing details of shaft 
and housing design, so important to good ball bearing 
service. Also available gratis. Ask for booklets BA 
and DD. 


Please mention publication in which you saw this 
announcement. Thank you! 


Bearing application is a highly specialized art. Wis- 
dom dictates consulting our engineers on new designs 
while still in the formative stage. 


Nothing Rolls Like a Ball 


NEW DEPARTURE 


BALL BEARINGS 3447 


NEW DEPARTURE DIVISION of GENERAL MOTORS 
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DEPT. |, BRISTOL, CONN. Branches in all principal cities 
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INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO 6 SS *CLEVELAND 14 
565 West Wash- ; a. 1231 Superior 
ington Blvd. Ave., N. E. 


4 2, “Ty 
VSOLaT1o™ 
Branches in A , KEE 2, 312 East Wisconsin Avenue; 


ROIT 2, 11341 Woodward Ave.; MINNEAPOQUS 3, 1208 
Harmon Place; PEORIA 5, 101 Heinz Court 


The wide variety of electrical insulating materials— 
each made by a recognized leader in his particular 
field—gives the IMC Engineer an objective view 
towards product improvement. His knowledge and 
experience qualify him to be the electrical insulation 
consultant on your staff. He and the IMC organiza- 
tion behind him are qualified and desire to: 


1. Assist you in the selection of the best insulating 
materials for the job. 


2. Familiarize you with their proper application. 
3. Suggest ways to eliminate waste. 
4. Increase your production. 


IMC PRODUCTS: Macallen Mica Products —Vartex Varnished Cloth 
and Tapes—Varslot Combination Slot Insulation—Fiberglas Electrical 
Insulation —Manning Insulating Papers and Pressboards — Dow 
Corning Silicones —Diefiex Varnished Tubings and Saturated ‘!eev- 
ings—National Hard Fibre and Fishpaper—Phenolite Bakelite— 
Permacel Adhesive Tapes—Asbestos Woven Tapes and Sleevi'3s— 
inmanco Cotton Tapes, Webbings, and Sleevings — Pedigree |n vlc 
ing Varnishes—Wedgie Brand Wood Wedges. 
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Very Thin Electrical Steel for High-Frequency Components ... . 


G. iH. Cole discusses the properties of and problems encountered in 
rolling silicon steel down to 0.001 in. for radar and other UHF applications. 


NEMA’S 20th Annual Meeting 


An observer's account of the election of officers pre reports a progress 
in NEMA’s wide program. 


Controlling Speeds of A-C Motors with Electronic Means 


William H. Elliot presents various methods whereby phototubes, rectifier 
tubes, thyratrons and ignitrons may be used for such purpose. 


Electronic Voltage Compensators and Current Regulators 


L. A. Beck describes arrangements for shifting conduction angles of 
control tubes in order to hold input at desired point. 


Oscillating Tub is Novel Feature of New Automatic-Cycle Washer 


John F. Horvath tells of some of the unusual features of design and 
construction of the Akka product. 


Principles and Applications of Semiconductor Rectifiers . . 


E. D. Wilson sets forth and compares the properties of copper-oxide, 
copper-sulfide and selenium dry plate rectifiers. 


Electric Heat for Sealing Sheet Plastics Wrappings 


P. H. Winter reviews some of the equipment now on the market. 


Plastics Provide the Answer to Many Product Design Problems .. 


A pictorial presentation of some recent designs in which plastics have 
been incorporated. 


The Future of Industrial Design as a Profession .. 


Philip McConnell looks ahead over a long period of denne but finds 
needs for guidance and standards. 


Two Temperatures with One Refrigerator Condensing Unit ..... 
The Admiral Dual-Temp accomplishes this and the method is described. 


Equipment for Launching Aircraft Electrically 


An induction motor a quarter-mile in length performs its function in 
seconds with peak demands of thousands of amperes. 


Selected List of Scientific and Industrial Reports 


OO ee Industrial Highlights .. 238 
Today's Product Designs 119 Calendar of Meetings . 240 


Statistical Barometer .. 152 Literature for the Asking 258 
New Materials and Parts 154 


Motor Specifications .. 182 


Advertisers Index 
preceding back cover 


ON THE COVER: The new Belfone “Maestro” unit for intercommunication, produced 
by Bell Sound Systems, Inc., compared with prewar model in upper background. 
Exterior designed by Joseph Federico; cabinet of Durez phenolic in mottled brown, 
molded in two sections; keys of lucite. Electronic circuit is new, with no input 
transformers and no hum, and with only filament current flowing during standby. Has 
automatic safeguard against interruption or overhearing talk on busy lines. 





PROPERTIES OBTAINABLE IN 


KOPP INDUSTRIAL GLASS 


® Hard, smooth, wear-resisting surface 
© Won’t rust 


65 ® Clear or colored, transparent or diffusing 


g ® High electrical insulating values 
The that ® + selve 


® Resistance to thermal shock 


® Dimensional stability at high temperatures 


G56 5 af. ame mee ee 
of g ke you b¢é 


® Non-fading colors 


are yours in “= KOPP GLASS 


Glass offers you combinations of properties unobtainable 
in any other type of material. More and more, engineering 
designers and manufacturers are turning to glass for the 
advantages this material offers. 

Can the properties listed above be used to advantage 
in any of your products? If so, it will be to your advantage 
to discuss the applications with KOPP. 

We manufacture pressed or blown glass parts; we do 
not make window or plate glass. Recent developments 
include special glasses for infra-red and ultra-violet trans- 
mission, high strength glass, glass parts having a specified 
coefficient of expansion, and other specialized products. 

We will be glad to help you develop your ideas for 
improving your product or reducing your costs, through 
the use of glass parts. 


KOPP GLASS, nc. 


SWISSVALE, PENNSYLVANIA 
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Shaped to YOUR STANDARDS of PERFORMANCE 


For long-life dependability where paper tubular performance is uncertain . . . to survive the 
deleterious effects of temperature and humidity . . . for convenient use in diverse applications 
... TOBE Molded Oil-paper Capacitors embody these features: 


MECHANICAL 

WINDING: non-inductive; extended foil type 

IMPREGNATION: mineral oil 

CASE: molded of mica-filled phenolic in flat rectangular 
shape for close stacking 

TERMINALS: tinned, bare No. 18 copper wire welded into 
rigid clamps 

SEAL: non-hygroscopic lacquer finish over entire outside 
of case 

MARKINGS: all data ink-stamped on case 


The integrity of these design features — moisture seal, low 
power factor, high insulation resistance, and stable character- 
istics — is closely guarded by constant process control, pro- 
duction inspection, and extensive life testing. 


400 500 





08—0.1 
005—.003 


005—.01 





.02—.05 .004—.02 


Where failures in bypass and coupling circuits cannot be 
lolerated, specify TOBE Molded Oil-Paper Capacitors. 


ELECTRICAL 


Trpe We. | Tolerance | Shunt Resistance | issipation Factor] Operating Toms. 
EPC +30% | 6,000 megohms 008 max. 
(min. @ .2 mfd.) | @ 1 ke 
DPC 


004—.006 
—207%| 1,000 megohms | @ 1 ke 


*Can be furnished to + 10%. 


The advantages of TOBE Molded Oil-paper Capacitors are 
obtainable at no greater cost than that of paper tubulars; 
productive capacity is adequate for immediate, large-scale 
deliveries in the sizes and ratings listed below. 


 B-€ WORKING VOLTAGE 


600 
05 02—.04 
005—.002 | .0005—.0015 





For detailed data on Molded Oil-Paper and other 
Tobe Capacitors ask for Catalogue 4612-EM. 
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®@ “Micro Switch” is not a generic term classifying a cer- 
tain type of small switch. 


“Micro Switch” is the identifying mark of a very exten- 
sive lineof precision snap-action switch products which can 
be designed and built to meet certain specific applications. 


Therefore when it is advantageous for you to employ pre- 
cision snap-action switching do not just buy a ‘Micro 
Switch.” Ask us for our suggestions, guidance and assist- 
ance in supplying you with the Micro Switch snap-action 
principle in the form that will most exactly meet your 
requirements. 


There is no one “Micro Switch”’ but there are 3365 com- 
binations of electrical characteristics, actuators and hous- 
ings available to you in which the Micro Switch snap- 
action principle can be best employed for your particular 
purpose. 

However, to give you that principle in the combination 
most Correct for your purpose we have to know your prob- 
lem. Your problem, p/us our solution equals the answer to 
your requirements. 


Many people think of the “MICRO” precision switch as 


Siete tele: TT heals 
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Offer 6 Combinations 








a small plastic enclosed single switch. It is much more 
than this. It is our interpretation of your problem, and the 
application of the Micro Switch snap-action principle in a 
certain type of housing, with a certain type of actuator, 
with just the right pretravel and overtravel of the plunger; 
the correct operating force, and the proper movement dif- 
ferential to your product—a combination of all those fac- 
tors that will best perform the function for which it was 
intended. 


Illustrated below are five standard forms of housings in 
which the Micro Switch snap-action principle is generally 
employed. The captions ahowits these illustrations tell 
the wide variety of combinations in which each can be 
supplied. Also illustrated are three special designs which 
further indicate the broad opportunity which exists for the 
application of the Micro Switch snap-action principle. 
Switches that will meet most requirements are available in 
the five standard housings shown. Samples are not available 
in the special designs illustrated. 


The opposite page tells you how you, too, can secure in- 
formation as to the correct application of the Micro Switch 
principle to your product. 


Special Designs 
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Offer 305 Combinations 
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Offer 2,385 Combinations 
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Die Cast Switches 
Offer 637 Combinations 


THIS TRADEMARK 
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IDENTIFIES PRECISION 





Explosion Proof Switches 
Offer 32 Combinations 


SNAP-ACTIO 





You Can Get MICRO SWITCH Snap- 
Action in 3,365 Combinations... There 
is ONLY ONE that will Exactly Meet 


All of Your Specific Requirements 


The check list illustrated at the right shows the 
basic information. which is necessary for us to 
have in order to serve you best. Check the char- 
acteristics which you consider most essential to 
your design, and send the necessary information 
to us. Our engineers will then cooperate with 
you in working out the best application of the 
Micro Switch snap-action principle to your prob- 
lem. 


Where and to What Extent 
is MICRO SWITCH 
Snap-Action Being Used 


There is hardly an industry in which the Micro 
Switch precision snap-action principle is not em- 
ployed to perform some operating function where 
small size, light weight, fast action, precise oper- 
ation and extremely long life switches are essential. 


The Aviation Industry has used millions of Micro 
Switch products, each one designed to perform a 
specific function in aircraft. 


The Machinery Industry has taken over a million 
Micro Switch products to improve the operation of 
every conceivable type of machine. 


The Coin Operated Vending Machine Industry has used 
hundreds of thousands of Micro Switch snap-action 
precision switches to add a greater degree of auto- 
matic Operation to its products. 


On brooders and incubators, on packaging ma- 
chines, on electric appliances, on photographic 
equipment, on railroad cars, in electronic and relay 
operated devices, and on hundreds of other prod- 
ucts, the Micro Switch snap-action principle is being 
employed with a degree of satisfaction attainable by 
no other form of electrical switching. 


The use of the Micro Switch principle of snap-action 
switching has become a standard procedure with 
design engineers. And, to be sure, they specify only 
precision snap-action switches bearing the familiar 
Micro Switch trade-mark. 


SWITCHES MADE ONLY BY. 
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to tell us the specific 
requirements of 
your product 


MOVEMENT DIFFERENTIAL... 
How much movement is available to operate 
switch? 


OPERATING FORCE... —- 
Whot amount of force is available to operate 
switch? 


REPEAT ACCURACY... 
To what degree does your requirement de- 
mand repeat accuracy of opercting point? 


ELECTRICAL RATING... 
What ratings will be required of switch? 
A-C or D-C? 


NATURE OF EQUIPMENT TO BE 
CONTROLLED... : 
What is electrical nature of load (noninduc- 
tive or inductive)? 


VIBRATION . 
To what qutent is vibration present? 


ENVIRONMENT . 
Will there be dust, moisture, oil, or dirt in 
vicinity of switch? 


OPERATING REQUIREMENTS . 
Will there be specific operating Sink re- 
quired, specific movement, pretravel or over- 
travel? 


RATE OR FREQUENCY OF OPERATION... 
Whot rate of operation is required with rated 
load? 


VWehebinibe teradnali Geared, solder or strew 
type? * $4 3 
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Here’s a portable cord that is de- 
signed to work with all types of 
heavy-duty portable tools. It will 
take the same kind of tough treat- 
ment that is encountered by the tools 
themselves, without work-stopping 
failures from the wear and tear of 
severe conditions. 

Pound it. Drag it. Smear it with 
grease and oils. Douse it with water, 
acids, or alkalies. Watch that Flam- 
enol cord take it—and see for your- 
self what long service life it offers. 

The secret of this ability to resist 
hard usage lies in the Flamenol 
cord’s specially compounded thermo- 
plastic insulation, plus construction 
that provides extreme flexibility, 


10 


lightweight and high mechanical 
strength. The result is a combination 
of properties never before available 
in one type of cord. 


Cut costs—Stop trouble 


Here are two easy ways to guard 
your portable tools against costly 
stoppages due to power-supply cord 
failure: 

(1) Be sure that they are equipped 
with Flamenol cords. 

(2) Recommend use of Flamenol 


cords if replacement is necessary 

Flamenol portable cords are avail 
able in a number of types and capac- 
ities to meet requirements of a wide 
range of applications. Your G-E 
Merchandise Distributor will gladly 
give you full details regarding their 
use with your equipment. Call him 
today, or write for information to 
Section W22-1212, Appliance and 
Merchandise Department, General 
Electric Company, Bridgeport 2, 
Connecticut. 


*Trade-mark Rez. U.S. I 


GENERAL @ ELECTRIC 


ELECTRICAL MANUFACTURING 





oe 4 
a 


ra 


etre sme em Or tar lsh atiets rf re ; 
J&H Associates, Plant No. 7 % A Extra values through 


JACK & HEINTZ 


Mass Precision 


Me Wudlaeg of an electric motor consists of many turns 


of copper wire which are wrapped around magnetic 
poles. In most fractional horsepower motors, these 
windings are made from as many as four sets of coils, 
spliced together. To eliminate these splicing operations, Jack & Heintz engineers developed an ingenious form by 
which an entire motor winding can be wound with one continuous wire. As a result, 


Jack & Heintz precision motors are flowing faster to a world that’s yearning for new appliances. 


By mass precision methods like this, Jack & Heintz is producing extra values today in motors, bearings, aircraft accessories, 


Eisemann magnetos and refrigeration compressors, and is developing other revolutionary products for tomorrow. 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 





- FIRE CONTROL 
N A BATTLESHIP... 


OR RE-WIRING 
A HOUSE... 


Ampyrol is ou or several synthetic thermoplastic 
resin compounds of the polyvinyl chloride type and is used both as 
an insulating material and a protective jacket for low-voltage elec- 
tric wire and cable. 


Special com pounding. Ampyrol is compounded to special formulas 
developed by the American Steel & ire Company which improve 
the electrical characteristics and increase the range of operating 
temperatures. 


High dielectric strength permits use of very thin walls which allows 
more power capacity in conduits of a given size. 


Chemical inertness. Unaffected by moisture, acids, alkalis, oils, 
grease and many common solvents. 


Excellent aging qualities. Does not crack. 

Flame-resistant- Does not support combustion oF carry flame- 
Unaffected by ozone, oxygen, sunlight. 

Flexible, free-strippins: 

Smooth lustrous surface. 


Available in 12 permanent colors. 
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FIRE CONTROL wiring on a battleship must resist 
flame, heat, moisture, chemicals, mildew, oil and 
many other destructive forces. To overcome these 
difficulties, engineers at American Steel & Wire 
Company developed U-S:S Ampyrol Wire and 
Cable which proved highly successful. Millions of 
miles of Ampyrol Wire were used for military pur- 
poses during the war. 

Today, Ampyrol Wire and Cable are being used 
in a my shel of applications including industrial 
plants of all kinds, railway signalling and general 
construction. 


WIRE FOR CHEMICAL PLANTS for example, must withstand 
fumes, various acids, alkalis, heat and moisture. 


WIRE AND CABLE FOR RAILWAY SIGNALLING may not en- 
counter such severe conditions but it has to with- 


American Steel & Wire Company 
Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 


Wire and Cable 


proves its versatility 


United States Steel Export Company, New York 


UNITED STATES STEEL 


stand acids, oil, grease, heat and severe bending. 
Standard U-S-S Ampyrol has proved highly satis- 
factory in this and many other switchboard and 
control applications. 


AS A THIN-WALLED BUILDING WirE U-S-S Ampyrol will 
often allow enough extra wires in conduits to 
double their power carrying capacity. And, by 
eliminating the necessity den tearing up walls and 
floors, rewiring costs can often be greatly reduced. 


THE APPLICATIONS OF U-S-S AMPYROL Wire and Cable are 
almost unlimited. For buildings, industrial plants, 
switchboards, control apparatus, motor leads, rail- 
way signalling, street lighting, radio sets, electronic 
devices and shipboard uses, it is distinctly superior. 
Write for complete information on types and sizes 
available. 
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ELECTRICAL WIRE 
AND CABLE 


U-S-S Ampyrol Wire and Cable 
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...to make motors and generators serve full time 


Let SPEER assist you in 

engineering maximum 

commutating efficiency 

into new motors and generators. Match- 

ing brushes to machines—mechanically 

and electrically—has been a Speer spe- 
cialty for nearly fifty years. 


That’s why you can depend on SPEER 
brushes for utmost freedom from exces- 
sive wear and energy losses and other 
brush troubles that decrease operating 
efficiency, cause extra maintenance. 


Save time. Make sure your brushes are 
matched to your machines. Make 


pm cricaco ¢ CLEVELAND * DETROIT 
MIL 


® 
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WAUKEE * NEW YORK °* PITTSBURGH 


593A 


SPEER your headquarters for brushes and 
brush information. From its all-inclu- 
sive line of standard and special carbon, 
graphite, electrographite, and metal- 
graphite brushes, SPEER can supply the 
grade that will deliver peak performance, 
with fewer brush renewals and less main- 
tenance, on any commutating equip- 
ment. 


Write for Brush Data Forms. 


ee 
SPEER 


CARBON COMPANY 
ST. MARYS, PA. 
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With the home television set, much of the attenuation and distortion 
of images that sometimes occurs on the screen may arise in the lead- 
in cable from the antenna to the instrument. But not with the new 
Type ATV cable shown here. With this cable, attenuation is minimized 
. . . Images are strong and clear. 

The unusual design of this new lead-in line deserves much credit for 
its high effectiveness. But note—what makes this design possible is the 
excellent electrical properties of the insulation, of Du Pont polythene. 

Because of polythene’s remarkable dielectric strength, a thin coating 
of it is all that is needed. Polythene’s low power factor makes it un- 
usually effective in every type of high-frequency circuit. Credit also 
polythene’s light weight (specific gravity 0.92) and its ability to retain 
its toughness and flexibility over a wide range of temperatures. 

For complete data sheet on polythene, write to E. I. du Pont de 
Nemours & Co, (Inc.), Plastics Dept., Room 1312,Arlington, N. Je 
Du Pont manufactures polythene molding powder. 

Commercial extruders convert polythene into the form of 
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Type ATV two-wire polythene-insulated 

cable, for use as television lead-in line 

between antenna and receiver, made by 
Anaconda Wire & Cable Co. (Photo 2.5 times 
actual size.) This rugged, flexible cable, one 
of the lightest of its type, has an attenuation 
of 0.75 db/100 feet, and an impedance of 
300 ohms at 50 megacycles. 


REG. U.s. Pat. OFF. 
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BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 





Sectional view of tapped thread. In its 
unprotected condition it is subject to rapid 
wear and abrasion under certain conditions. 


O your customers and dealers kick because 

some screw or stud or bolt has a habit of 
working loose? Where this condition is due to 
rapid wear or stripping of the tapped thread, 
particularly in light metals, it can be prevented 
by the use of Heli-Coil Stainless Steel Thread 
Inserts. 


Heli-Coil Inserts are precision shaped stainless 
steel helical coils, conforming in cross section to 
S.A.E. and U.S.S. thread profiles. They furnish 
a hard, smooth, protective thread lining, elimi- 


Sectional view of tapped hole with 
threads protected against wear by Heli-Coil 
Insert. 


nating seizing and galling and greatly reducing 
tendencies to abrasion and stripping. 

Heli-Coil Inserts are widely used in three classes 
of applications: 

1. In original assemblies—to provide stronger, 
more durable threaded fastenings. 

2. In salvage of threaded ‘parts that have been 
accidentally tapped oversize or stripped. 

3. In maintenance operations. 

Heli-Coils can improve your products and cut 
costs for you, too. Write for further information. 


ENGINEERING REPRESENTATIVES: NATIONAL DISTRIBUTOR IN CANADA 


George M. Watson & Co., Ltd. 
287-295 King St. E. 
Toronto, Ontario, Canada 


D. Lynn Churchwell, M. H. Miller, Salt Lake City, 
Lone Fountain, Virginia Utah 


G. C. Brown and A. W. Reader, 
Royal Oak, Michigan 


Donald McClain, Hartford, W. E. Briece, Kansas City, R. H. Wixson, Dallas, 
Connecticut Missouri Texas 


J. S. Wise, Los Angeles, 
California 


Carl H. Henry, Atlanta, 
Georgia 


*REG. U. S. PAT. OFF. 
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That’s usually good advice whether you want gherkins, or guns or. . Gears! 
Here at G.S. we’ve been specializing for more than a quarter century on 
making Fractional Horsepower Gears exclusively. Methods, and manpower, 
and machinery . . all have been raised to the highest possible efficiency . . all 
concentrate upon producing gears in quantity to a degree of uniform excel- 
lence unapproached, we believe, in the history of Small Gear Manufacture. 
For your own best interests, submit your fractional horsepower gear prob- 
lems to our competent staff. Write today for the new G.S. catalog bulletin. 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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FOR LITTLE BUSINESS! 


You know that your Government is offering a wide range of choice plants for 














sale or lease—on attractive terms. 


What you may not know, is the exceptionally favorable position of so-called 


“small business” in acquiring these properties for its particular needs. 


If you are not the dominant firm in your field—or are not affiliated with the 
leader—or do not employ more than 500 persons . . . you may be able to qualify 
as a “small business” under the law governing disposal of these facilities. 


Once you are so qualified, there is immediate possibility for you to obtain 
the plant you want under high priority—a priority given the Reconstruction 
Finance Corporation to purchase these plants for re-sale to small business. Our 
field offices will advise you how to obtain this priority certification. 

You will find that the Government’s surplus plant offerings are highly flexible, 
for example: (1) Entire plants (both large and small)—(2) Land and buildings 
only—(3) Land and buildings together with such portions of the contained 










equipment as may be desired—(4) Specific, separate buildings, where the facility 


a is economically and operationally divisible; and—(5) Lease of a portion of a 1 
“4 single building under a multiple-tenancy arrangement. 

4 If you are thinking of expanding your production, modernizing your facilities, 
4 adding a new process, relocating your business or 


starting a new enterprise—make your needs for plant 





and equipment known to the War Assets Adminis- 
tration office nearest you—see list below. 


Write, phone or call for the PLANT-FINDER, 


a fully indexed, descriptive catalog of Government- 











owned plants. 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


Offices located at: ATLANTA + BIRMINGHAM + BOSTON + CHARLOTTE + CHICAGO «+ CINCINNATI 
CLEVELAND + DALLAS + DENVER + DETROIT + FORT DOUGLAS, UTAH + HELENA + HOUSTON 
JACKSONVILLE + KANSAS CITY, MO. + LITTLE ROCK + LOS ANGELES + LOUISVILLE + MINNEAPCLIS 
NASHVILLE - NEW ORLEANS + NEW YORK +» OMAHA + PHILADELPHIA + PORTLAND, ORE. + RICHMOND 
ST. LOUIS - SAN ANTONIO + SAN FRANCISCO + SEATTLE + SPOKANE + TULSA 
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very _kind...every size... 
every shape...every insulation 


You'll find the answer to your wire prob- _ essential engineering know-how that comes 


lems at the big Port Huron plant of Auto- from long experience and forward-looking 


Lite. Every kind of wire and cable, plus the __ research, is here to help you. Write to 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario e Wire and Cable Division * Port Huron, Michigan 


AUTO-LITE WIRE*“CABLE | 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES — THURSDAYS 9:00 P.M. — ET. ON CBS 
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TO DEFEAT RUST 
” CORROSION 


Rust... corrosion... deterioration of metal parts 
often means loose assemblies and breakdowns 
unless the bolt or screw is equipped with a spring 
lock washer. 

A spring lock washer, like a Diamond G Lock 
Washer, will keep a constant tension between the 
bolt, the metal parts and the nut. Any loosening 
that may take place because of rust or corrosion 
is immediately taken up by Diamond G Con- 
trolled Tension. 


Remember there is only one Diamond G Con- 
trolled Tension Lock Washer. This exclusive 
tension quality is built into every Diamond G 
Lock Washer by precision fabrication and heat 
treating. It permits full tightening of bolt and 
screws, safeguarding against excessive vibration, 
shock and wear. 

Next time specify Diamond G's! For samples 
and full details on the new ASA and SAE specifi- 
cations on spring lock washers just write to... 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 


MANUFACTURERS OF 


DIAMOND <> PRODUCTS 


z LOCK WASHERS + + FLAT WASHERS « STAMPINGS «+ «+ SPRINGS + * HOSE CLAMPS + + SNAP AND RETAINER RINGS 
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Product of TELEX, Inc., Minneapolis, Minn. 


TELEX tells an impressive LASKON story 


The TELEX under-pillow speaker is a new and 
extremely rugged electro-magnetic sound génerat- 
ing unit. It is designed for normal sound reproduc- 
tion when placed under a pillow, or as a personal 
radio soft speaker not requiring headphones. Thou- 
sands already are in use in hospitals, hotels, homes, 
Pullman cars, bus lines, air lines and other places 
where soft, high-fidelity radio reproduction is desired. 


The TELEX under-pillow speaker is an ideal appli- 
cation of Plaskon, using almost every one of the 
many advantages of this versatile plastic material. 
The beautiful, rich-looking case is strong and shock- 
proof, not easily damaged, and adequately protects 
the enclosed electrical mechanism. The vibrating 
sound-generating surface is inductively coupled 
to the electro-magnetic structure. The absence of 
cemented connections assures clear, rattle-free per- 
formance throughout the life of the instrument. 
The hermetically sealed, continuous housing makes 
it impossible for the user to tinker or tamper with 
the operating elements. 


Plaskon Molded Color makes this TELEX 
unit warm and friendly to the touch. The 
gleaming,colorful,non-porous surface will 
not tarnish, check or corrode. It is imper- 
vious to the action of oils, greases, alco- 
hol, acetone and other common solvents. 


Plaskon materials have distinctive features that 
give them wide-spread application in the electrical, 
cosmetic, drug, garment and many other industrial 
fields. We shall be glad to help you adapt the many 
advantages of these versatile materials to your 
manufacturing and merchandising needs. Write 
for free illustrated book on Plaskon plastics. 


TRADE MARK REGISTERED 


see|our 
CATALOG 


SWEET S FILE 


Pete 


MOLDED COLOR 


PLASKON DIVISION « LIBBEY » OWENS * FORD GLASS CO. * 2137Sylvan Ave., Toledo, 0. © Canadian Agent: Canadian Industries, Ltd., Montreal, P. 0. 
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THE PROBLEM: An important component in an 
air-operated control instrument, this sand 


’ 

casting was unsatisfactory. Although tinned 
to prevent porosity, there were many rejec- 
tions due to pressure leaks —but this could 
be determined only after intricate, costly 
machining had been completed. Also, the 
casting’s natural surface roughness was un- 
attractive. 


NON-FERROUS 


When SCOVILL becomes your METAL-PARTner 
PRECISION FORGINGS LIKE THESE MAY PREVENT 
REJECTIONS OF EXPENSIVELY MACHINED PARTS 


GET THE FACTS ON SCOVILL 

If the metal parts you’re now using are 
not entirely satis actory, it may be 
worth your while to call in Scovill. Long 
experienced in every phase of non-ferrous 
forging, and with complete facilities for 
precision machining, we have solved 
many complicated problems by carefully 
considered changes in method or design. 
With Scovill as your METAL PARTner, 
this broad experience is immediately 
directed towards getting the improve- 
ments you want—in quality, perform- 
ance or economy. Let us tell you how 

Fill in the coupon and mail it today. 
Scovill Manufacturing Company, Water- 
bury 91, Conn. Export Department: 405 
Lexington Avenue, New York 17, N. Y. 


rd 


SCOVILL’S SOLUTION: Although the initial cost is higher than the sand casting it 
replaces, this Scovill precision forging makes possible over-all savings for the 
manufacturer. The dense grain structure of the forging eliminates all expensive 
rejections due to porosity and, at the same time, furnishes a smoother, more at- 
tractive finish which improves the appearance of the product... A typical example 
of how Scovill combines improved quality with lowered cost. 


Please send anaes a metal-working facilities. SCOVILL MANUFACTURING COMPANY 


I am interes in non-ferrous 
checked: 


orgings for the applications 


Forgings Division 


DAircraft (CFire Extinguishers 18 Mill Street 


(Automobiles (Household Appliances 
(Band Instruments (Industrial Instruments 


Waterbury 91, Connecticut 


O)Blow Torches (Plumbing Goods 
(Cameras (Pumps 
O)Communication Equipment D)Valves 

(Cylinder Valves (Welding Equipment 





UTTER SIMPLICITY, MASTERFULLY DEVELOPED 


.. . the Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lbs.), and Air Motors (to 1 b.p.) 


Gast design shows what can be done 
by working WITH principles instead 
of settling one design problem by 
creating two new ones. And Gast 
manufacturing exemplifies the old tru- 
ism about doing one thing well. 


The result is a line of rightly-priced, 
service-free vacuum pumps, com- 
pressors and air motors of the kind 
manufacturers appreciate having as 
original equipment on their machines, 
and users like to find there. 


If you do not use air power but 
COULD, to better advantage, or if you 
already use air power, Gast, surely, will 
prove to be your better selection from 
both the original cost and the perform- 
ance-and-maintenance standpoints, as 
it has for increasing scores of makers of 
a wide variety of machines and equip- 
ment. Avail yourself of Gast applica- 
tion experience, have Gast simplicity 
and faithful performance working for 


you ever after!’ GAST MANUFAC. 


TURING CORPORATION. 135 
Hinkley St., Benton Harbor, Mich. 


Vanes: Self-seating 
. . self-adjusting . 
springless. Centrifu- 
gal force s them 
spelen cylinder wall. 
ey “work without 
works". . . Continu- 
ous, non-pulsating 
flow. .. More air per 


pound of weight, 
more air per horse- 
power. . . Forced- 
air cooling: long life, 
oil economy, no hot- 
oil odor . . . Auto- 


matic sheft seal: no 


packing, no leaking, 
no adjusting. 


PorARy: 


VACUUM od AR COMPRESSORS: AIR MOTORS 


Supplying Air to Industrial Oil Burner 


ENGINEERING TEST OFFER 
—S$o You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Depart- 
ment and explain the operation you 
think air might handle, or describe the 
job air is already doing for you. Our 
Engineering Department will study 
your problem, select or design a Gast 
unit to do the specified work at less 
cost or at greater efficiency or both. 
Then, without cost or obligation, the 
recommended unit 

will be shipped to 

you for your per- 

formance tests. 


GET THIS IDEA-CATALOG 


It not only tells how Gasts are built and all about 
them, but suggests uses that may not have occured 
to you. Write for it; no charge or obligation! 


Vacuum Service on a Labeling Machine 1413 
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RELIANCE SPRING LOCK WASHERS 


to meet specifications of 


Society of Automotive Engineers (SAE) 








TANT COST CUTTERS 
Pa 





KNOLINK 


KANTLINK 


and American Standards Association (ASA) 


Reliance Spring Lock Washers have been 
used for many years by automotive en- 
gineers because of their ability to auto- 
matically compensate for looseness result- 
ing from wear and maintain adequate 
reactive tension. 


Reliance Spring Lock Washers, produced 
from special analysis steel to Reliance 


EATON SPRINGTITES 
Speed Production — Balance Inventory 


Eaton Springtite—a quality bolt or screw and a 
Reliance Spring Lock Washer of SAE specification, 
preassembled so that the lock washer can function 
properly but can’t come off. Assures the correct 
size of lock washer for every bolted assembly .. . 
speeds production by eliminating assembly of sepa- 
rate screw and lock washer . . . easy to use in 
hard-to-get-at places . . . eliminates loss of lock 
washers . . . can be hopper-fed for production 
line assembly . . . facilitates maintenance of bal- 
anced inventories. Available in all screw and bolt 
sizes .. . all types of heads. 


Nol 


specifications, are carefully inspected from 
raw material to finished lock washer by 
experienced personnel. 


Now made in four series—light, medium, 
heavy and extra heavy—which cover 
practically all industrial requirements. 
Write for Folder 5A today. 


RELIANCE SNAP RINGS 
Streamline Products — Reduce Costs 


Reliance Snap Rings eliminate the need of ma- 
chining shoulders on shafts or in counterbores to 
hold assemblies in place. Just machine a groove 
and insert a Reliance Snap Ring to provide a 
strong shoulder to hold pre-determined thrust 
loads and keep parts in place. Reliance Snap 
Rings permit quick, easy assembly and disassembly 

. ideal for locating bearings in outer or inner 
races . . . bearings or gears on shafts or in 
counterbores . . . reduce weight of equipment .. . 
simplify design. 





Set orrices ano prant MASSILLON, OHIO 


6 6, 6 
 Dirissone 


Sales Offices: New York * Cleveland * Detroit * Chicago ° St. Louis * San Francisco * Montreal 









1413 





DECEMBER 1946 25 


every time we do this stunt- 


A Manufacturer Cuts 
His Production Costs! 


Bending over backwards for our’ cus- 
tomers is part of C-D’s service. Actually 
though, designing a special type capaci- 
tor may not be so strenuous a job for 
us. Not because your capacitor problem 
is a breeze. It simply comes easier to us, 
than to most other manufacturers, to 
bend ourselves to specialized tasks. 


For, in the course of designing and man- 
ufacturing over 1/, of a million different 
types of capacitors, our engineers have 
gathered a wealth of information, ex- 
perience, or call it “know-how” that 
speeds the solution to every problem 


they handle. And the sooner your re- 
quirements are met . . . the more perfect 
the design — the greater are your savings. 
Typically, of the many problems C-D 
engineers have successfully licked are the 
capacitor types shown below. 


If your plans call for anything in capac- 
itors, consult with our engineers. Catalog 
of standard types available on request. 


Cornell - Dubilier Electric Corporation, 
South Plainfield, New Jersey. Five other 
plants in New Bedford, Providence, 
Worcester and Brookline. 


CAPACITOR #2. Designed for spark 
suppressor applications in home ap- 
pliance equipment. An inexpensive de- 
pendable unit for competitively priced 
mixers, jvicers, grinders, ete 


CAPACITOR # c This capacitor unit 
was designed for a manufacturer of 
motors. Mounts directly on motor shaft. 


CAPACITOR #3. Standard paper 
tubular capacitor adapted for automo- 
bile ammeter, oil pump, radio noise 
filter applications, etc. 
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THE MODERN NAMEPLATE 
USED ON THOUSANDS OF PRODUCTS 


Meyercord Decalcomania is a durable, flexible material that can be quickly 
applied to practically any commercial surface . . . at production line speeds. No 
rivets or screws. No sharp corners or edges. Simple, easy-to-use methods assure 
smooth, legible. lasting adhesion. 


Nameplates, trademarks, operating instructions, lubrication guides, patent data 
and scores of other nomenclature can be reproduced in any number of colors, 
sizes or designs. Meyercord Decals are washable, resistant to acids, moisture, 
abrasion, vibration and hard use. They can be applied to concave, convex or flat 
surfaces with equal success. 

Investigate Meyercord Decals, the modern stream-lined method of product 
identification used by manufacturers to save time and material cost. 


Send for free MEYERCORD DECAL SELECTOR. Tells how and 
where to use Decals. Firm letterheads, please. Address Dept. 7 - 12 


=P a? 
THE MEYERCORD CO. 


World’s Largest Decalcomania Manufacturer 


5323 WEST LAKE STREET + + > CHICAGO 44, ILLINOIS 


DECEMBER 1946 





ee nest oR ae ad 


; 
| 
4 
4 


By changing to P-K Screws, the C. J. Taghabue Mfg. Co. avoided Fo , segs sete : ; 
the risk of ruining plastic parts by misjudging depth when tap- By using P-K Type “Z”’ and Type “U" Self-tapping Screws to 
ping blind holes for machine screws. replace machine screws and tapped holes as a means of securing 


In this industrial measuring instrument, P-K Type “Z” Screws contacts and clips to a Tenite battery case, E. A. Meyers and 
(A) attach steel clips; (B) fasten plastic rheostat dise; (C) 


Sons report an increase of 30% production speed and a saving 
attach steel clamps holding wire. 


of 50% in assembly time and labor. 


The fastening operations on these products 
threatened to be assembly bottlenecks until the 
P-K “short-cut” method was adopted. P-K Self- 
tapping Screws eliminated tapping...a tedious, 
job-slowing operation that frequently boosted costs 
further by high product spoilage and tap breakage. 

P-K’s “short-cut” fastening method offers more 
than one way to simplify assembly. Many manu- 
facturers have used P-K Screws to eliminate the 
need for metal inserts. Often they permit better 
product design. stronger assemblies — and effect 


savings in time and labor that run as high as 50%. 

It’s plain common sense to take advantage of 
savings like these. In 7 out of every 10 assembly 
problems submitted, the P-K “short-cut” fastening 
method has eliminated needless operations and 
expense. Why not discuss your fastening methods 
with a P-K assembly engineer, or, send assembly 
details to us for recommendations. Parker-Kalon 
Corporation, 200 Varick St., New York 14, N. Y. 


Sold Only Through Accredited Distributors 


iN S 
mr 1 Ki ne Eee type 
PARKER-KALON 9S ee 2 2 cee ea a ee 


A FASTENING FOR EVERY METAL AND PLASTIC ASSEMBLY 


ELECTRICAL MANUFACTURING 





nae eacsabi ee 


Se EL Ra ss a. 


5 
oo hed 


DE EMBER 1946 


set 10,000 megohms 


ins#lation resistance 
erwetcycling... 
th RESINOXK 490 


LAMJMATING VARNISH 


n addition, Resinox 490 imparts to laminates excellent power 
factor, dielectric constant, and loss factor . . . also exceptionally 


good hot punching characteristics. 


If you manufacture or use these materials, why not specify 
Resinox 490 as the laminating varnish... and take advantage 
of extra, important qualities. For complete data on this appli- 
cation or on other post-forming or general-purpose laminating 


varnishes . . . simply address: 
MONSANTO CHEMICAL COMPANY, 


MONSANTO Plastics Division, Springfield 2, 
GITPAITTORV RCE Mossochusetts: In Conade: 


Petre! Monsanto Ltd., Montreal, Toronto, 


Vancouver. Resinox: Reg. U. S. Pat. Of 


29 





ey ae ee 
cy 


ae 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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DESIGNED SPECIFICALLY FOR MACHINE TOOL 
SERVICE, THIS COMPLETE LINE AFFORDS MAXI- 
| MUM FLEXIBILITY WITH MINIMUM STOCK 


i 
F 


4 ®Check these features in terms of your own require- 
ments. See if these units don’t answer your push- 
button problems—completely. 


* Proven oil-tight and coolant-tight by severe tests in- 
volving millions of operations. 


%* Much more compact, they require substantially less 
panel and back-of-panel space than previous designs. 
And they can be mounted in any position. 


* Flexibility to the Nth degree. A virtually unlimited 
number of combinations can be obtained from the stand- 
ard units shown at the right. 


* Interchangeable with older types LO, PO and MO units, 
when desired. 


Ask your Square D Field Engineer for detailed in- 
formation on this most complete and flexible of all 
pushbutton lines. Or write Industrial Controller Divi- 
sion, Square D Company, 4040 N. Richards Street, 
Milwaukee 12, Wisconsin, for Bulletin No. 202. 


hel 


A new pilot light that 
has everything. Plenty 
of illumination and wide-angle vis- — 
ibility. Vastly reduced filament [4 \ 
burn-outs. No loosening of lamps 













buttons. 
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Single Pole N.O. and 
N.C. Contacts 





Duplex N.O. and N.C. 
Contacts 





Duplex N.C. Contacts 





Duplex N.O. Contacts 





Duplex N.O. and N.C. 
Contacts with one N.O. 
circuit closing ahead 
of the other. For 2- 
speed or sequence op- 
erations. 





Duplex N.O. and N.C. 


Contacts with stems ex- 
tended for tandem op- 
eration with another 


block. 


Momentary Contact 
Guarded Button Red 
or Black 





Momentary Contact 
Mushroom Button Red 
or Black 





Lockout Attachment for 

Momentary Contact 

Buttons, with provisions 
for padlocking 


Ps 


Maintained Contact 

Attachment used with 

two Operators and 
one Contact Block 








Selector Switch 2 Posi- 

tions or 3 Positions with 

4 different Operating 
Cams 





Selector Switch with 
Slot to discourage un- 
authorized operation 


Selector Pushbutton 
Combining Selector 
Switch and Pushbutton 
functions in a single unit 
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where BRASS is used in Phillips Screws 
that assemble many types of products — 


Question A: But why is Brass used in the distinctively 
headed Phillips Screws which you see on such diverse prod- 
ucts as cabin cruisers and electric furnaces . . . on hearing 
aids, refrigerators, recording instruments? 


Answer A: Brass has no substitute, in Phillips Screws for 
these uses, because of several characteristics. In a refriger- 
ator, Brass screws resist corrosion in contact with food and 
fumes . . . just as they do aboard a boat, in contact with 
salt air. In electric furnaces, instruments and other products, 
Phillips Screws of Brass not only resist corrosion but, being 
non-ferrous and non-magnetic, they cause no interference 
with the product’s operation. And, in every case, they resist 
vibration because of a certain inherent resilience . . . are 
easy to remove and re-drive, without scarring surfaces. 


32 


THE SPOTS 


Question B: What do the 31 manufacturers of Phillips 
Screws think of the behavior of Brass in production? 
Answer B: They know Brass has no equal in its ability to 
flow evenly around the floating cold-punch which forms the 
tapered, recessed Phillips head. And they know Brass stands 
up to power-driving . . . protects the special economies 
which only Phillips Screws deliver in assembly. 

Note: The leading Phillips producer has used Bristol Brass 
since Phillips Screws were first made . . . and in other screws 
for 50 years before that. You would be definitely interested 
in the answer to the question: ‘“Why Bristol?” . . . if you 
use Brass sheet, rod or wire in any form. Write. 


THE 


CORPORATION 
MAKERS OF BRASS SINCE 1850 AT BRISTOL, CONNECTI UT 
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Does your product require HEAT? Then your 
blueprints should include quiet, safe CHROMALOX 
Electric Heaters. Efficient and dependable, they 
are easily installed and require a minimum of 
maintenance. 





URI 


Made for many uses in wide styles and size i 
ranges — CHROMALOX Electric Heating Units are 
outstanding in performance. They are easily de- 
signed into your products, economical in operation, 
flexible in application. They can be accurately 
controlled to maintain desired temperatures. 

Ask your CHROMALOX Application Engineer to 
suggest ways you can cut costs, improve product 
and increase production with CHROMALOX Elec- 
tric Heating Units. 
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CHROMALOX 
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for application ideas~ 

Send for date-packed Catalog 42, the 

100 Ways to Apply Electric Heat 
Booklet and address of CHROMALOX 
Application Engineer serving you. 
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AIR CONDITIONING 
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EDWIN) L. WIEGAND COMPANY |* 7530| THOMAS BOULEVARD °* PITTSBURGH 8, PA. 
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Overlay pre- 
cious metals, 
one side or 
both sides, 
any thickness. 








Base metal... 
steel, copper, 
nickel, etc. 
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Designers, fabricators, manufacturers needn’t worry about rising SHEET. . . Available with precious 
silver prices because General Plate Laminated Metals give you all the metal on one side, both sides or 
performance characteristics of solid silver at unusually low cost. wholly covered, inlaid and edge laid 


Because General Plate Laminated Metals... sheet, wire and in. practically any combination of 
tube ...are permanently bonded laminations of a thin layer of 
precious metal to a thicker layer of base metal, they give you precious 
metal performance at a cost slightly higher than the inexpensive 


precious to base metal. Base to base 
metal combinations also available. 


base metal. TUBE . . . Solid precious metal ; lam- 
In addition to economy, General Plate Laminated metals are inated precious to base metal lined, 
easier to work, have high corrosion resistance, provide better or covered one side or both in a wide 


electrical conductivity, are easier to fabricate, have better spring 


: 2 | ; : range of diameters and odd shapes. 
properties, and provide structural and mechanical properties not 8 Pe 


found in solid precious metals. WIRE...Shaped, solder filled, 
Investigate General Plate Laminated Metals, today. Our engi- channel, solder flushed, squares, 
neers are available for consultation on your metal problems. Write: flats, ovals and irregular shaped. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


ATTLEBORO, MASSACHUSETTS 
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---a sure sign of QUALITY motor control 
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Bulletin 709 
ACROSS-THE-LINE 
STARTERS 


Designed for across-the-line starting of 
polyphase squirrel cage motors. Two thermal 
overload relays protect the motor from 
damage due to sustained overloads. Good 
for millions of trouble-free operations. 


Bulletin 705 
REVERSING 
SWITCHES 


For automatically start- 
ing and reversing two- and 
three-phase squirrel cage 
and certain single-phase mo- 
tors. Simple, reliable, me- 
chanical contactor interlock. 


Bulletin 7OO 
SOLENOID 
RELAYS 


Small and inexpensive, but ex- 
tremely rugged and trouble-free. 
Built with from one to 12 poles in 
many different types. Remarkably 
consistent in operating speed. 


eeeeeseeeaeseseeseeeeeeseeeseeeeeeeee 


Y | only ONE MOVING PART 
| in these 
Solenoid Starters 


All of the controls listed on this page 
utilize the simple and trouble-free Allen- 
Bradley solenoid mechanism. They have no 
hinges, pivots, or bearings to cause varia- 
tions in time of operction. All have double 
break, silver alloy contacts that require no 
maintenance. Write for information. 

ALLEN-BRADLEY COMPANY 
1316 S. Second St., Milwaukee 4, Wis. 








i) ALLEN-BRADLEY 
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Trouble-Free 


SOLENOID CONTROL UNITS 






Bulletin 702 
SOLENOID 
CONTACTORS 


For controlling the various motions of ma- 





chine tools and in all kinds of electrical'y 
operated mechanical equipment. Available 
in from one to ten poles. Rugged and rel.- 
able. Provided in the open construction or 
with several types of enclosing cabinets. 
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Bulletin 712 
DISCONNECT SWITCH TYPE 
COMBINATION STARTERS 


A manual disconnect switch also provided with 
silver alloy contacts and a solenoid type across-the- 
line starter mounted on a common base plate. 
These starters offer greater safety, require less 
space, and cost less to install than a separate starter 
and disconnect switch. Results in a more attractive job. 
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Bulletin 713 
CIRCUIT BREAKER 
TYPE COMBINATION 
STARTERS 


Consist of a solenoid type across-the- 
line starter and a magnetic trip ITE circuit 
breaker for short circuit protection. Fur- 
nished in the open construction or with 
several types of enclosures. 
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Bulletin 715 
MULTI-SPEED 
STARTERS 


Designed for the remote 
control of 2, 3, and 4 speed 
squirrel cage motors of 
either the consequent pole or separate winding types. Consist of two or 
more magnetic contactors, each equipped with two thermal overload relays. 
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There were 3 different 
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Spencer Thermostat Corporation, of Attleboro Mass., 
had a problem. 


In certain models of their “Klixon” thermostatic con- 
trol, the steel terminal posts would corrode in service... 
unless first electroplated with a corrosion-resisting metal. 


But electroplating, by itself, was not the complete 
answer. Not quite! For, when the posts were riveted in 
place, the riveting destroyed part of the plating, expos- 
ing the corrodible steel. 


So...the next step was to protect the exposed steel 
by applying a varnish or lacquer. However, that created 
a new problem: in applying the coating, the varnish 
occasionally dripped into the mechanism and “gummed 
up the works.” 


Finally, Spencer abandoned these makeshift, extra- 
step measures and changed to a metal that required 
no protection— Monel.* 

Monel filled the bill perfectly. Strong, corrosion-resist- 
ing and absolutely rustless, Monel also possessed the 
machinability needed for rapid automatic production. 


There’s a lesson here! 


Whenever you need a metal with a hard-to-find 
combination of properties, investigate Monel and 
the other INCO Nickel Alloys. As a group they are 
strong, corrosion-resisting and rustless. They stand 
high temperatures. They stand fatigue. They stand 
hard wear. Available in all standard forms (sheet, 
strip, rod, wire, tubing, etc.), INCO Nickel Alloys 


; : aaa . Write for your copy of 
readily fit into existing production set-ups. 


“TREMENDOUS TRIFLES” 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 watt street, NEW YORK 5, N.% 


NICKEL AMQds ALLOYS es. cseee ccsece cece cece seems sen rte 
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Because of a reputation for precision oo } Thequalitycold rolled steel 
stamping and accurate assembly, Presteel required for this application 
is a natural choice among makers of mod- is prepared in Presteel’s own 
ern appliances. cold rolling mill, permitting 


The parts shown above are for a new type of close control of this exacting requirement. 
electric toaster, the Toast-O-Lator. The casing When your future plans call for quality con- 
consists of two stamped sides which are spot trolled stampings, or when you wish to learn 
welded together; the top is joined by bending more about the savings which can be accom- 
the casing lugs under the top’s curled edge. plished by their use, consult Presteel. 


WoRCESTER PRESSED STEEL CO. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


612 BARBER AVENUE, WORCESTER 6, MASS. 
Representatives in Alexandria Virginia, Buffalo, Canton Obio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Tcrontt 
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How’s THIS for a Starter? 
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Write for bulletin 200 


MASTER A.C., across-the-line, 
magnetic MOTOR STARTER 


THE MASTER ELECTRIC CO. foe & DAYTON 1, OHIO 


COPYRIGHT 1946 THE MASTER ELECTRIC CO 
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MOTORS TRANSFORMERS SOLENOIDS 





ADIUSTABLE TRANSFORMERS 


FROM OVERHEATING AND BURNING OUT 








It’s as simple as A B C to protect motors, transformers, 
solenoids, adjustable transformers and other electrical 
equipment from overheating and burning out. All you need do is 
incorporate or specify Klixon Protectors in this type of equipment. 


= 


Actuated by the scientifically calibrated Spencer disc, the Klixon 
Protector “opens” the circuit whenever temperature reaches a dan- 
gerous level. When the apparatus cools, the protector “closes” the 
circuit, either automatically or waits for manual reset depending on 
the type specified. 


And because Klixon Protectors are built in as an inherent part of the 
apparatus, they are matched to the thermal characteristics of the 
particular equipment, thus assuring safe protection without limiting 
full rated output. Harmless momentary overloads do not cause nuisance 
tripouts. 


Be sure your equipment is Klixon protected. Ask the manufacturer 
of motors, transformers, solenoids and adjustable transformers to 
include Klixon Protectors. They eliminate burnouts, costly repairs 
and replacements, and keep equipment operating. 


K 
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Spencer Thermostat Company, 112 Forest Street, Attleboro, Mass. 




















AUTOMATIC RESET 





CLICK ...1T'S OFF! 


When temperature within the equip 
ment reaches danger point, KLIXON 
Protector snaps the power “OFF” 
preventing burnouts. 





CLICK ...IT'S ON 


As soon as equipment cools to safe 
Operating temperature, che KLIXON 
Protector automatically snaps the 
power “ON” again. 
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ERE are the new Lord Vibration Control Mountings which 
isolate destructive vibration, regardless of the direction of 
Send for Bulletin 106 for detailed disturbing forces. They are called MULTIPLANE (many planes) 


information concerning the MULTI- : ; ‘ 
Ae cnt ok we aoe Gans because they are equally soft in all directions. MULTIPLANE 


problems in vibration control. Mountings — made in three sizes, four types, and nine load ratings 
— are easily applied to most light and medium-weight installations. 

In your efforts to obtain maximum protection for delicate equip- 

ment, or to build smoother, quieter machines, you should investi- 

gate the new MULTIPLANE Mount- 

IT TAKES BONDED RUBBER Ye Shear 10 ABSORB VIBRATION ings —the latest contribution to 
| product improvement from ‘‘Vibra- 


LORD MANUFACTURING COMPANY ©& tion Control Headquarters.” 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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Red Arrows above show the 
location of six HEINEMANN 
Circuit Breakers in the 
Sperry Transmitter. 


Left: — Close-up of the 
breaker. ’ 


HEINEMANN ELECTRIC COMPANY 


. ESTABLISHED 1888 
99 PLUM STREET TRENTON, N. J. 
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‘Seasons Greetings 
e 
Aoproved by Underwriters’ Laboratories, Inc. ‘a Representatives In Principal Cities 
Copper, Nickel or Monel Conductors 
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Micanite being installed in heating element 
for electric furnace. 


MICANITE insulation offers added protection against 


high temperatures...at no extra cost 


The cost of heat-resistant Micanite insulation is 
only slight compared with the penalties result- 
ing from insulation breakdown. 


Riverside Metal Company, for instance, build 
high-temperature protection into the heating 
element for their electric furnaces with Micanite 
insulation between the coils. In meeting severe 
heat requirements, Micanite eliminates failures 
from burn-out, helps reduce repair and replace- 
ment costs, and assures greater customer 
satisfaction. 


For further economy, Micanite is available in 
a wide range of properties capable of withstand- 
ing temperatures as high as 1800 deg. F. and 
with dielectric strengths ranging from 60 to 625 
volts per mil. It combines most of the advan- 
tages of pure mica with the property of being 
readily molded, cut, or stamped. It is also less 


expensive than natural mica, and can be fabri- 
cated with a minimum of waste. 


Made by bonding thin mica splittings with 
various types of resins, Micanite is furnished in 
sheets, or in tubes of circular, oval, rectangular, 
or hexagonal shape. It is also available as seg- 
ment, flexible or heater plate—or in composite 
sheets or wrappings with varied properties. 
Thicknesses range from tapes of 3.5 mils to 
tubes with 34” walls. 


More than 50 years of experience in all types 
of insulating materials enables Mica Insulator 
Company to recommend impartially the insu- 
lation best suited to a particular application. 
Take advantage of this service today! Contact 
our nearest technical representative for assist- 
ance in solving your insulation problems. 


Dept. 30, Dept. 30. 


ELECTRICAL MANUFACTURING 





Robbins and Myers use Micanite 
rings for insulation on totally en- 
closed motors built for electric hoists. 


Double protection from 
burnout is needed since 
these motors are fre- 
quently operated be- 
yond normal capacity. 


Designed for operating permissible storage bat- 
tery locomotive in gaseous mines, Robbins and 
Myers 1\-hp motor relies on Mica insulation 
between commutator segments, Lamicoid slot 
sticks in armature, and Micanite tapes for long, 
carefree operation. 


MICA Gusulellor COMPANY 


Dept. 24, Schenectady 1, New York 


SALES OFFICES: Boston * Chicago * Cincinnati * Cleveland * Detroit * New York * St.Louis * Philadelphia * Rochester 
Western Fiberglas Supply, Ltd., San Francisco, California, and Los Angeles, California 


Mica Insulator Company, Dept. 24, 
P. O. Box 1076, Schenectady 1, N. Y. 


Gentlemen: 


Please rush my copy of your new four-page bulletin on Micanite 
insulating material. 


Enclose price list. 

Please have your application engineer see me when in my vicinity. 
Name Sn 
ia i ttt a etna i allel 
NN a ceca tenaetetncenivsscscitccapeeetesint initia stitial litinieapalatnantanatataanaieaiaaaali 
ee 
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Suppose you have a job like this—a fragile generator frame 
requiring the accurate machining of six different surfaces in 
one operation at four different feeds, each most suitable for the 
specific cut. Here’s another case where you can use the versatile Generator frame before and after machining. 
Fastermatic to real advantage. 

The operator merely loads the machine—quickly and easily— 
using spring clamps instead of a chuck to avoid distortion. 
The Fastermatic does the rest, making the cuts and changing 
four feeds—automatically. 

It bores one hole to a tolerance of .0003” and holds all other 
required dimensions—thanks to proper cutting speeds and 
feeds. And it does the entire job in only 4144 minutes. 

Whether your problem is a delicate part like this, or a rugged 
forging, you'll find the Fastermatic has the ability to do the 


job—faster, at lower cost. Write for complete information. 


GISHOLT MACHINE COMPANY | 


1119 E. Washington Ave. . Madison 3, Wis. 
Look Ahead...Keep Ahead...with Gisholt 


This cam drum on the hexagon turret carriage 
controls the feed for all operations automatically. 
Adjustment is fast and simple. 
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ELC ceramic products 
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Ceramic parts that are dimensionally accurate 
and mechanically strong are “headache elim- 
inators’’ for your production men. Stupakoft 
takes special precautions throughout all steps 
of design and manufacture to see that every 
item is as nearly perfect as modern precision 
mass-manufacturing methods can make it. As 
a result, your production of assemblies is 
speeded, and you have less waste of labor 
and materials. 
The dependable high quality of Stupakoff 


ceramics assures complete satisfaction. 


CERAMIC AND MANUFACTURING COMPANY - LATROBE, 
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This insulating finish 
was used on cargo ves- 
sels during the war to 
protect the efficiency of 


Week Naaewvennite: cacaeb vital deck motors 
A | feo 
i i : of 


...and the same Glyptal 
Red is now in wide use 
to finish off induction 
motors in paper mills and 
other industrial plants. 


GENERAL ELECTRIC has long been a leader in the 
field of scientific insulation. Better insulation had to come 
before each forward step of the electrical industry. When 
you specify G-E Insulating Varnishes, you invest in 45 
years of experience ... uniformity assured by G-E Quality 
Control... expert advice on any kind of application. For 
details consult your local G-E Merchandise Distributor. 
Or write direct to Section RIMA-1268, Resin and In- 
sulation Materials Division, Chemical Department, General 
Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


cbp46-N 


OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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EVERYTHING YOU WANT TO KNOW 
ABOUT ELECTRICAL CONTACTS 


L CONTACT 
Ya hae 
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A Summary of Contents 

Fundamentals of Electrical 
Contacts 

Selection of Contact Materials 


Contact Design, Assembly 
Methods and Maintenance 


The Automotive Battery Igni- 
tion Systems 


Contacts for Low Voltage Type 
Voltage and Current Regu- 
lators 


Contact Materials in Circuit 
Breakers 


Sliding Contacts 


Fundamentals of Electricity for 
Contact Applications 


Miscellaneous Tables — Engi- 
neering Data 
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The First Book 
of Its Kind... 
Competent, Complete ! 


Until recently there was very little published information on electrical 
contacts. What information existed was scattered in magazine articles 
and in two obscure books published abroad. 


Now comes the first ‘encyclopedia’ on the subject —a volume so com- 
prehensive that it includes the latest there is to know about contact 
design, construction, application and materials ...so completely up- 
to-date that it includes theories that have yet to be established, opinions 
that have yet to be proved. This is because the subject, even at this late 
date, has many controversial aspects. 


Five years in the writing, the Mallory Contact Data Book belongs in 
every engineering library. Its combination of scientific facts, observa- 
tions, first-hand experiences cannot be duplicated anywhere else. To 
recognized engineers writing on company letterhead, the book is free. 
To others, it is available at our printing cost—$2.50. The Contact 
Data Book is still another example of Mallory’s desire to provide helpful 
material for those who have a professional interest in the fields we serve. 


P. R. MALLORY & CO., Inc. INDIANAPOLIS 6, INDIANA 








@ So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 





















symbol, draftsmen define the work to be done by the labor and machines of c 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
.-. 50 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “drafting 
partners’’? 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost “ghost-proof.” Here is a cloth from which you 

can erase either pencil or ink lines without 

e oe risking untidy ‘‘ghosts” on the prints, a 

pa rin e rs i n C red TI n eo cloth practically immune to stains from 

perspiration and water. You can even 

soak it in water for ten minutes at a time 

without harm! For further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.U. 8. PAT, OFF, 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials. 

Slide Rules, 

Measuring Tapes. 
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WHETHER YOUR PRODUCT IS SIMPLE OR COMPLICATED... 


BETTER SPRINGS 


will make it better 


Efe s a difference between springs and the 
right springs. The right springs in your prod- 
uct mean a higher degree of dependability, more 
uniformly successful performance. Whether you 
make something as simple as a mechanical pencil. 
Or as complicated as an adding machine. 

The right springs are our business. Springs for 
every conceivable application. Springs that will 
function with unfailing accuracy even under seem- 
ingly impossible conditions. 

We have developed modern spring engineering 
to a new high point in efficiency. Our production 
methods have been streamlined to meet your needs. 
For example we are equipped to produce by the 
million... NOW, for immediate delivery . . . uni- 
form, high quality springs in the small sizes used in 
mechanical pencils, cigarette lighters, typewriters, 
adding machines, and similar applications. 

Let us help you select the right springs for your 
product . . . whether it is simple or\complicated, 
large or small, “old” or new. If you want better 
springs than you can get elsewhere, call us. 


WIRE COMPANY 
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A WEDDING DRESS WENT INTO HIS ELECTRIC 


In 1833 Thomas Davenport, a poor Ver- 
mont blacksmith, saw an electric magnet 
drawing out bits of iron from a heap of 
rubble. Believing that he could apply 
magnetism to the propulsion of :machin- 
ery, he bought the device and took it apart 
to see how it was made. Later when he set 
about constructing a larger magnet, he 
was unable to complete it for lack of silk 
to wind the wire — until his wife gave him 
her wedding dress! 


The following year, still working entirely 
with electro-magnets, he achieved his 


52 


great success. Though few people real- 
ize it, all electric motors in the world 
today derive from Davenport’s invention. 
Today’s motors are equipped with anti- 
friction bearings—many of them made by 
SSF. For F units always insure 
that shafts are properly centered, uniform 
air gaps maintained—the rotors staying 
in the center of the magnetic field—and 
; infrequent lubrication needed. 


Ss 


ES0SIF makes so many types of bearings 
that SSS engineers are expert in 
prescribing .... 


THE RIGHT BEARING FOR THE RIGHT PLACE 


MOTOR 


ok 


BALL AND ROLLER 
BEARINGS 


ho Tt 
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eee ee Tie Y 
perm tit 
RIGHT PLACE 


SKF INDUSTRIES, INC., PHILA., PA. 
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Relays Are Our Business! 


@ Every effort of the Clare organization is directed 
toward the production of carefully designed relays, 
well manufactured from high quality materials, 
precisely adjusted for perfect operation. 


Clare “custom-building” gives the flexibility of 
design and construction that meets your most 
exacting new requirements... allows you to de- 
sign freely and rely on the skill of Clare engineers 
to give you the unusual, new and improved fea- 
tures to fit your purpose. 


Where inches and ounces count. Clare gives you 
compact construction to fit modern streamlined 
design. Is your need for more efficient operation, 
greater ability to withstand vibration, new and 
different electrical characteristics? Clare engineers 
are ready to “custom-build” just the relay for 
the job. 


Clare “custom-building” is a method of construc- 


tion. It permits choice of a wide range of contact 
ratings... five different contact forms or any com- 
bination of them... either flat or hemispherical 
contacts which may be of rare metals or special 
alloys. 


Clare Relays are built for applications where pre- 
cise performance, long life, and dependability are 
prime requisites. Thousands of users attest to the 
value of Clare Relays and the Clare ‘“Custom- 
Built” principle. 


Clare sales engineers are located in principal 
cities to help you with your relay problems, show 
you how Clare “Custom-Built” Multiple Contact 
Relays are the effective answer to modern design 
problems. Send for the Clare Engineering Data 
Book today. Address C. P. Clare & Co., 4719 
West Sunnyside Avenue, Chicago 30, Illinois. 
Cable address: CLARELAY. In Canada: Canadian 
Line Material, Ltd., Toronto 13. 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 
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Chart of 
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TRADE MARK REGISTERED U.S. PATENT OFFICE 


technical ceramic compositions 


SENT FREE ON REQUEST 


WHAT ALSIMAG IS 
AlSiMag is the trade name of a large family of 


technical ceramic compositions. These compo- 
sitions have different physical, electrical, me- 
chanical and chemical characteristics. AlSiMag 
parts are custom made to specifications. 


WHAT THE CHART TELLS: 

The properties of the more frequently used 
AlSiMag compositions have been accurately 
determined and reproduced in chart form for 


quick reference. 
ALSIMAG COMPOSITIONS NOT ON CHART 

Many special AlSiMag compositions have been 
developed to meet specific conditions. These 
are too numerous to chart. If chart indicates gen- 
eral characteristics of value, modifications to 
suit your special application may be available. 


WHO NEEDS THE CHART: 

Any designing engineer, production technician 
or purchasing agent will find chart helpful in his 
search for materials for unusual applications. 


HOW TO GET THE CHART: 
The AlSiMag Property Chart is sent free on re- 
quest. Request as many copies as you need to 


cover your organization. Write to: 


AMERICAN 
LAVA CORPORATION 


44TH YEAR OF CERAMIC LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 


ENGINEERING SERVICE OFFICES: ST. LOUIS, Mo., 1123 Wash- 
ington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad St., 
Tel: Mitchell 2-8159 © CAMBRIDGE, Mass., 38-B Brattle St., Tel: 
Kirkland 4498 © CHICAGO, 9 S. Clinton St., Tel: Central 1721 
SAN FRANCISCO, 163 Second Street, Tel: Douglas 2464 


LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 


Printed one side only, folded to file size. For use under 
desk glass or as a wall chart or in standard file. 
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iS USED 
ceramic compositions are 
for electronic 


WHERE ALSIMAG 


AlSiMag_ technical 
extensively used as insulators 
and electrical applications; as gas burner tips; 


flame nozzle tips; for oil burner ignition insula- 

tors; spray nozzles; as thread guides for abra- 

sive yarns; as extrusion or spinnerette heads in 
certain fibre or chemical processes; as cores 
and inserts for precision castings; in work 
holders for electronic heating devices—in short 
wherever electricity, heat, chemical or certain 
abrasive or friction conditions must be con- 


trolled. 
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= VITAMIN 


(REG. U, S. PAT. OFF.) 


Crrente increased production facilities now 
permit the application of Sprague’s famous 
Vitamin Q impregnant to ballast capacitors 
for fluorescent lamps—with truly outstanding 
results. The tables below tell the story—on severe 
tests that leave nothing open to question 
as to the remarkable superiority of these 
Sprague units. NO Sprague Vitamin Q 
Capacitors failed during the life of the tests. 
ALL of the competing units did! 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


POWER FACTOR 


550 v. A.C. 85°C. 


Li F E TEST N Oo. 1 (as measured on a Schering bridge) 
°¢, in circulating air SPLAQUS cccccccccccccece O27 
Impregnont EE Sniicicncnineniennindee 
VITAMIN Q DCR Ci ccccaccascensenesee 


Tested at 490v. A.C. 85 
Tested Mm ker Hours Life at Failure of each unit tested 
o. Units 
3! 


SPRAGUE NO FAILURE 
; 7 
. 2 -” 243 


Mfr. 2 LIFE TEST NO. 2 


— 
°¢, in still alr 


t s dipheny! 
ER 750 HOURS hlorinated dip! 
pan 498 516 Chet ineral Oil 


ted at 57 5v. AC. 85 Impregnan? 
Results VITAMIN Q 


- oe heny! 
oO HOURS Lives ae hlorinated dip! 

ER 75 ee aesaees c _ Mineral Oil 
Mineral Oil 


Tes 


Units tested in both cases were - - Maker AFT 
standard 34 mfd. 330v. A.C. oe ILURES ener 
Fluorescent Capacitors in 2” d. 4 SPRAGUE = pete in less oan’ hours ne 
» 2%" b. cans. Mfr. ¥ a 
: Mfr. 2 * oe oo ow 4 
3 Mfr. 3 


DECEMBER 1946 











y 56S in 
Products 


Use Aluminum Rivets made of Alcoa Alh 
_. assembling Magnesiut 
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Did you know that magnesium alloy products are 
assembled with aluminum rivets?—usually Alcoa 
Aluminum Alloy 56S. They do a good job under 
permissible conditions of stress and exposure. 
Alcoa supplies rivets in any style you want, of course. 
And instructions for preparing parts for assembly, methods 
of driving and finishing, may be obtained through Alcoa. 


DO YOU HAVE THIS BOOK? 


‘‘Designing with Magnesium”’ contains a wealth of 
data useful to designers and fabricators. It will help 





you employ weight-saving magnesium to best ad- NEES 


vantage. 
For a free copy, call the nearby Alcoa office. Or 
write Aluminum Company of America, Sales Agent 
for American Magnesium products, 1715 Gulf Bldg., 
Pittsburgh 19, Pennsylvania. 
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STRUTHERS-DUNN, INC 


MERCURY 
CONTACT 
RELAYS 


NOISE-FREE, NON-WELDING CONTACTS.. 
MEL UNAFFECTED BY DIRT OR ATMOSPHERE... 
IDEAL FOR HANDLING HIGH INRUSH LOADS 


Years of specialization in tailoring relays to specific applications have resulted 

in bringing Struthers-Dunn Mercury Contact Relays to a high degree of perfec- 

tion. Their ability to handle high inrush loads without contact damage, their 

quiet operation and the impermeability of their mercury tube contacts to dirt 

or adverse atmospheric conditions make them unexcelled for a wide variety of 

applications that conventional metallic contact relays cannot handle satisfactorily. 
Standard Single-Pole units up to 45 amperes 


Standard Double-Pole units up to 25 amperes 
4-Pole and other special types available 


STRUTHERS-DUNN. INC., Philadelphia 7, Peuna. 


STRUTHERS-DUNN 


ATLANTA « BALTIMORE «© BOSTON ¢ BUFFALO « CHICAGO ¢ CINCINNATI «¢ CLEVELAND ¢ DALLAS 
DENVER « DETROIT *« HARTFORD © INDIANAPOLIS « LOS ANGELES « MINNEAPOLIS * MONTREAL 
NEW YORK ¢ PITTSBURGH ¢ ST. LOUIS « SAN FRANCISCO ¢ SEATTLE «© SYRACUSE + TORONTO 
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PUSH BUTTON STATIONS 





Interchangeable ontrol Units 


From this complete line of Control Units (black Bake- 
lite sections) you can assemble any arrangement of 
Push Button Stations, Pilot Lights or Selector Switches, 
from simple remote controls to practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable to any 
regular or special combination . . . Standard housings 
may be had in steel, cast, weatherproof, flush with 


brass plate and box, or in separate units. 


As indicated above, complete Control Units may be 
ordered by Catalog number for commonly standard 
requirements. For all others, the control units, bulls- 
eyes, labels, covers and housings are ordered separately 
by Catalog number to make up the assembly needed. 
Units without housings or special panels may be group- 
ed to fit any condition of installation or control ..- 
Motor Starting Switch Catalog 9-M — on request — lists the 


complete line; our engineers will gladly cooperate in laying 
out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,, U.S. 4: 


58 


ELECTRICAL MANUFACTURING 








ELECTRICAL CONTACT ENGINEERING QGSR 


Problems of a Product Engineer 


In Specifying Electrical Contacts 


OBODY knows an electrical product better than the man who 

designs it. Into his product have gone the benefits of his knowl- 

edge and experience, his intimate observations of performance through 

the development period, his sound judgment in the selection of care- 
fully engineered components from reliable specialized producers. 


When it comes to the electrical contacts which are so important 
in the performance of his product, he must rely largely upon the 
reputation and integrity of his supplier, not only for uniformity of 
the finished contacts, but for cooperation and counsel during the 
development stage. 


Specialized Research is Often the Only Method of Detecting 
and Solving Electrical Contact Problems 


Any new device and any improvement or alteration of an existing 
product should be thoroughly tested for electrical contact perform- 
ance before designs are frozen. This often calls for extensive labora- 
tory equipment and personnel specially trained to interpret the 
results of tests and recommend correct contact materials and designs. 


Many prominent design engineers have wisely concluded that it 
is to their best interests to turn their electrical contact problems over 
to Fansteel, whose recommendations not only result in dependable 
pérformance, but often in lower manufacturing or assembling costs. 


Product engineers find valuable helps in our book- 
let ‘““FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER’S HANDBOOK’’. It is the most authen- 
tic book on today’s electrical contact engineering 

. mailed gratis. Write for your copy today. 


2 J f A N ST f fi METALLURGICAL CORPORATION 
ee NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


. 
“WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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Station wire insulated with GEON 
makes hit with ’phone men 


Some advantages apply to all types of 


manufacturing and construction 


H™ are a few of the advantages of telephone 
station wire insulated with GEON: it strips 
fast, clean, easily; it’s smooth, not sticky, easy to han- 
dle; the colors are clean and bright. 

Then add the fact that the excellent electrical 
properties of insulation made from GEON permit 
a thinner coating. That means lighter 
weight, more conductors per conduit, 
or smaller holes to be drilled during 


construction. 





In addition, insulation made from GEON is self- 
extinguishing—won’t support flame. It resists most 
normally destructive agents such as ozone, oils, 
acids, air, aging, abrasion, water, and many others. 

GEON’s applications range from spaghetti for 
radio hookup wire to heavy insulation for buried 
service entrance cable. That’s why we urge you to 
specify wire insulated with GEON the next time 
you order from your supplier. For information 
about special applications please write 
Dept. D-12, B. F. Goodrich Chemical 
Company, Rose Bldg., Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 


A DIVISION OF 


B. F. Goodrich Chemical Company ... 2: 
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Fasteners, wire and cable connectors, 
nuts, bolts, screws, nails and* many 
other products made from Bridgeport’s 
Duronze alloys not only give extremely 
long service, but also reduce the fre- 
quency and cost of maintenance. Duronze 
engineering alloys do not rust and can 
readily withstand constant exposure to 
the weather, smoke and other corro- 
sive elements. They possess remarkably 
high strength too . 
80,000 to 100,000 psi depending upon 
requirements. They are also exception- 


. ranging from 


ally dependable since they resist stress- 


corrosion cracking. 


Designers and engineers rely on 
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Duronze for consistent performance of 
pole-line hardware for power and com- 
munication lines; railway electrification 
apparatus; waterworks and sewage 
equipment; underground construction 
installations and other units where 
weather and temperature extremes take 
their toll of ordinary materials. Bridge- 
port does not make these fastenings but 
supplies wire and rod to manufacturers. 

Bridgeport’s Technical Service De- 
partment will be glad to help you select 


the right alloy to meet your requirements. 
*Reg. U. S. Pat. Off. 


“ae BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONN. Established 1865 


Cnomge Mays 000 . 


BRIDGEPORT BRASS 


Wire-Lock Clamp, Courtesy Bridesburg 
Foundry Company, Fullerton, Pennsylvania. 


BRASS + COPPER 
BRONZE « DURONZE 
CUPRO NICKEL 
NICKEL SILVER 
Rod ¢ Strip 
Wire + Tubing 




























TYPICAL CASE— 
MILLING MACHINE 


Here is how War Assets Administration’s 
new price has been set for a typical machine; 
Model 2K Kearney and Trecker Milling 
Machine, vertical knee action; War Assets 
Administration S.C. Code 3417-23-20-28. 


Price (New)......... «+. $7,054.00 
Previous W.A.A. Sales 
Price (based on depre- 






Ciation primarily)..... 4,091.00 
Average Market Value... 2,556.00 
New W.A.A. Sales Price. 2,045.00 
Available for rebuilding.. 511.00 


Sales to priority claimauts, which include Federal Agencies, 
Certified Veterans, World War II. and subsequent priority 
claimants, will be made in proper sequence as required by law. 


MACHINE TOOL 
SALES DIVISION 
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31 TYPES OF 
GENERAL 
PRODUCTION 
TOOLS 
REPRICED 


Boring Machine—Horizontal, Preci- 
sion, Bridge Type, Single and 
Double End 

Chucking Machine—Automatic, Ver- 
tical, Multiple Spindle Type 

Chucking Machine—Single Spindle 
Automatic, Horizontal Turret 
Type Machine 

Chucking Machine—Six Spindle Au- 
tomatic, Horizontal 

aa er Machine or Drill Press— 
Bench or Floor, Single or Multiple 
Spindle 

Gear Cutting Machine for Straight 
Bevel Gears, (Not Planer Type) 

Gear Hobber—Horizontal 

Gear Hobber—Vertical, Universal 

Gear or External Spur 
Gears Only 

Gear Shaper—For Spur Gears, 
External or Internal 

Gear Shaper—For Spur and Helical 
Gears, External and Internal 

Gear Tooth Shaver—For External and 
Internal Gears (Rotary Type 
Machine) 

Gear Tooth Grinder—Generating 
Type, for Spur and Helical Gears 
Gear Tooth Grinder—For Spur Gears, 

External and Internal 
(Formed Wheel Type Machine) 

Grinders—Centerless 

Grinder—Crank Pin Grinders 

Grinders—Plain External Cylindrical 
Grinder 

Grinder—Internal, Cylindrical, Auto- 
matic Sizing 

Grinder—Internal Cylindrical 
(Hydraulic Feed Machine) 

Grinder—Internal Cylindrical, 
Hydraulic Feed, for Hole and Face 
Grinding 

Grinder—Surface, Rotary Table Type 

Lathe—Multiple Tool, Not Automatic, 
Manufacturing Type Production 
Lathe 

Milling Machine—Automatic and 
Manufacturing Knee Type 

Milling Machine—Plain Bed Type, 
Horizontal Spindle Machines 

Milling Machine—Vertical,KneeType 
(Not Including Bench Type) 

Polishing and Buffing Machine— 
Bench and Floor 

Profiling Machine—Vertical, Fixed 
Bed Type, Single and Multiple 
Spindle 

Tapping Machine—Vertical, Single 
or Multiple Spindle 

Thread Grinding Machines 

Thread Milling Machine 

Turret Lathe—Ram Type, Plain and 
Universal 
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BELOW MARKET 


NEW “FIXED PRICE” POLICY 
ESTABLISHED ON 31 TYPES OF 
SURPLUS MACHINE TOOLS 


Here is good news indeed for the man who is trying to purchase general 
purpose production tools for replacement, reconversion or new enterprises. 
Now you can go into any of War Assets 33 Regional Offices, any machine 
tool site sale in the United States, or any approved War Assets Administra- 
tion dealer and buy at the same fixed price, everywhere, the tools in these 
31 groups listed at the left. No waiting for complicated figuring of prices, 
checks against priorities or other delaying factors. The tools are available in 
such quantity that your purchase can be cleared on the spot, and immediate 
delivery arranged. 


But even more important is the principle under which the new low prices 
aave been set. As the scale at the right indicates each price takes into con- 
sideration your costs of rebuilding the tool to new condition, engineering, 
service, etc. It is set well below the current market price for similar equip- 
ment sold on a full service basis. The differential is approximately 25% 
below market—enough for men with tooling “know-how” to realize a neat 
“extra” profit and at the same time acquire modern machine tools. 


Plan now to check at once the detailed price and specifications list—now 
available in every War Assets Administration office (machine tool sales 
division) and the offices of your approved W.A.A. machine tool dealers. 


FOR DETAILED PRICE CATALOG — 
WRITE, WIRE OR PHONE: 


1. Your Regular Machine Tool Dealer 
War Assets Administration has appointed more than 3,000 EXTRA 
“approved” dealers throughout the U. S. 
2. W.A.A. Machine Tool Sales Division 


In any of the 33 War Assets Administration Regional Offices 
listed below. 


PROFIT 
AREA 


For Alert Buyers 

With Tooling 

“Knanow-How.” 

You can com- 

' . pletely rebuild 

cS ewan 1 | the tool, meet 
” © : enginecring and 

> ye er ays ? haulage costs and 


a SS still save money. 


sy 


War Assets ApMINISTRATION 


{ 

Offices located at: Atlanta + Birmingham , GOVERNMENT Louisville » Minneapolis > Nashville - New 
Boston + Charlotte + Chicago + Cincinnati \ OWNED A Orleans + New York + Omaha 
Cleveland + Dallas » Denver + Detroit + Fort > 47 Philadelphia + Portland, Ore. + Richmond 
Worth + Helena +» Houston + Jacksonville SS SU R PLUS. St. Lovis + Saltlake City + San Antonio 
Kansas City, Mo. « Little Rock + Los Angeles Sen Francisco + Seattle + Spokane + Tulse 


W. A. A.’s NEW 
PRICING 
PRINCIPLE 


ORIGINAL COST 


\ 
DEPRECIATION 
BASED PRIMARILY 
ON TIME 





Build dependable 
industrial controls 


with this Telechron Electric Mowement 


Here's a sturdy, compact synchronous electric 
movement that assures complete dependability for 
industrial controls. The Telechron 1M-8 is de- 
signed for boiler heat controls, stoker controls, 
time switches and similar installations. 


Like other Telechron movements, the 1M-8 pro- 
vides a wide selection of terminal-shaft speeds— 
from 12 rph. to 1 revolution in 24 hours. It can be 
powered with either light-duty or medium-duty 
Telechron motor, according to type of service. 


These Underwriters Laboratories approved 
motors give any industrial control device the ad- 
vantages of famous Telechron accuracy and low 
maintenance cost. They are self-starting, quiet in 
operation and are not affected by normal changes 
in voltage or temperature. The exclusive sealed-in 
lubrication system assures long, trouble-free life. 
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Telechron motors have been used successfully in 
clocks and timing devices for 25 years—and more. 
Experienced Telechron application engineers will 
be glad to study your needs and make recommen- 
dations. There’s no obligation. Just address Motor 
Advisory Service, Dept. H. 


TELECHRON INC. © ASHLAND, MASSACHUSETTS 


see our 
CATALOG 


PD ti Seb le 
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SYNCHRONOUS MOTORS 


The First and Favorite Synchronous Electric Motor 
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One of the many controlled textures avail- 


able to users of versatile Wrinkle coatings. 


PINE TREE WRINKLE patterns . . . small, 
medium or large—in your choice of color or color 
combinations . . . will help sell YOUR products. Add to 


this sales appeal the unmatched economy of Wrinkle 


application and you have two of the reasons why thousands Wutée 


of manufacturers standardize on Wrinkle protective and ; 
for our bi-monthly publica- 


decorative industrial finishes. Pine Tree texture is especially fon “Now Welnatee te Fin- 
ishing.” It's free; it illustrates 


adapted for caskets, larger cabinets, machine tools, etc. OnE or Sy a 
kle applications; and it lists 


the nearly 200 licensed sup- 
pliers of Wrinkle coatings 


OFFICE AND RESEARCH LABORATORIES 
New Wrinkle, Inc., 1765 Springfield St, Dayton 3, Ohio 


REG. U.S. PAT. OFF 


ANY INDUSTRIAL FINISH MANUFACTURER WHO WRINKLE—the one-coat finish for metal sheets, 


tings, weldments. It conceals defects. 
MAINTAINS OUR STANDARDS MAY SECURE A ‘7° 
WRINKLE LICENSE. FLEXIBLE WRINKLE for coating fabrics, paper, 


poper-board, plastics and artificial leathers. 
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MORE AND MORE LIFTING, LOWERING, 
SQUEEZING JOBS ARE BEING DONE WITH 


¢sco Frisswuczke Fowew 


Powerful Pesco hydraulic muscles . . . muscles that set new records for 
strength, precision and dependability lifting and lowering wing flaps 
and landing gear, feathering propellers, and countless other exacting 
jobs on war planes... have, since V-J Day, been taking over new, tough 
jobs on land and in factories. All the “know-how” and experience that 
Pesco engineers gained in the grueling crucible of war is now being used 
to make available, in addition to aircraft equipment, the same depend- 
able Pesco Pressurized Power for lifting and lowering tractor imple- 
ments, dump truck bodies, the tremendous weights of road machinery ... 
for operating lift truck platforms, providing the power for hydraulic 
presses and machine tools, and many other jobs. A few of the new Pesco 
developments since V-J Day are shown on this page. All are Pesco 
precision-built . . . all of them set new, higher standards for safe, speedy 
operation of equipment. Let the name Pesco help you build more sales! 


DIVISION BORG-WARNER 


7 aA 


11610 Euclid Avenue creme: 


Cleveland 6, Ohio ay 


A FEW OF THE 
NEW PESCO PRODUCTS 
SINCE V-) DAY 


Pressure Loaded Hydraulic Gear Pump 
for 3000 p.s.i. aircraft hydraulic systems, 
Operates efficiently at extremely high 
altitudes. 


Aircraft Electric Motors: built in six co- 
ordinated frame sizes; lightweight, com- 
pact, efficient, 27-volt, d.c. 


Fuel Booster Pump for personal planes 
- +. with 30 G.P.H. capacity . . . for opera- 
tion at 13 or 27 volts. 


All-Purpose Hydraulic Pump; features 
“Pressure Loading’, an exclusive Pesco 
development. For use on farm tractors; 
hydraulic presses, road machinery and 
many other places. 


Selector Valve: con- 
trolled flow of Pres- 
surized Power; pro- 
vides positive holding 
in any position. Three- 
way and four-way 
control, 


Hydraulic Power Packages; 
a reservoir, pump and 
selector valve... and, if you 
wish, a cylinder . . . all in one 
_ compact, lightweight pack- 


MANUFACTURERS OF igpror SUPERCHARGERS 
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WINNERS 


invariably have speed ... 
precision ... and skill” 


... says Robert Gair 


High speed packaging machinery must have displayed by ROBERT GAIR over a period of 
more than eighty years. 


the uniform precision of a “tailor made” 
GAiRanléed cartons are consistently WINNERS 


carton...folding cartons that embody the 
technical skill and “know-how” so consistently in fields of keenest competition. 


28 PHOTOGRAPHS OF POST-WAR AUTOMATIC PACKAGING MACHINES 
Write for 22-page descriptive brochure, featuring 28 pho- 
tographs of POST-WAR automatic packaging machines. 
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ROBERT GAIR COMPANY, INC., NEW YORK— TORONTO e PAPERBOARD — FOLDING CARTONS — SHIPPING CONTAINERS 
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1 Review of your present or proposed product 
for its thermoplastic potentials. 





2 Consultation on the engineering 
and design of your product. 
Cc - 


3 Engineering and design of efficient molds, jigs, and special 
tools for efficient production of your plastic product. 


4 Economical and speedy production of custom-molded plastic 
products, part or containers, precision molded to exacting tolerances. 


5 Continuous, alert inspection at every step of production, 
assembly and finishing operations. 


& Final assembly with other components to 
complete a quality product. 


7 Delivery in required quantity on time, 
according to our promise to you. 


@ Whatever your plastic design and engineer- 
ing question, you will find at Standard 
Molding Corporation of Dayton the skilled 
technical counsel, the manufacturing ef- 
ficiency required. 

The complete facilities of our modern plant 
layout and equipment and our trained per- 
sonnel are at your disposal. Your product in 
plastics and your precision parts present 
problems with which our engineers, with 


their many years of experience, are familiar. 


Thoroughly trained in engineering, design 
and in the chemistry of the newest plastic 
compounds developed by research, our tech- 
nicians know the limitations as well as the 
potentials of various thermoplastics. If in our 
judgment other materials will better serve 
your purpose, we will so advise you. 

Check the seven points and find out for 
yourself: we invite you to mail your blue- 
prints for confidential study and submission 


of suggestions. 


STANDARD @ MOLDING 


1517 E. Third Street DAYTON 1, OHIO Telephone HEmlock 8307 
NEW YORK—R. S. Christie Co., 175 Fifth Avenue—Tel. Gramercy 7-8929 





Branches: Cra 7TANOOGA—Standard Molding Corp., P.O. Box 350—Tel. 62101 
68 ELECTRICAL MANUFACTURING 








U.S. LUBRIFLUSH LUBRICATION 
A NEW ATTRIBUTE OF LENGTHENED MOTOR LIFE 


Bearings are the vital points of wear in any motor. The U. S. Lubriflush method allows 


They must be properly and easily lubricated. They 

must have accurate fit, free from influences of dis- 

tortion. By providing Lubriflush lubrication and by 

use of normalized castings in U.S. Motors, the bear- 
ings are forever protected. 


HERE is the newest development in 
electric motor bearing lubrication. clean lubricant to be introduced to 


Its the U. S. Lubriflush method. 


} 


the innermost recesses of the bearing. 


\ \ 


iereby the bearings are purged of Old lubricant is forced from the bear- 


worn-out, sludgy grease and re- 
newed with clean lubricant. Lubri 
flush eliminates the evils of worn- 
out lubricant. This unique method of 
relubricating a motor thoroughly 
purges bearings and bearing cham- 
bers. Injecting fresh lubricant auto- 
tically removes the old sludge, 
ing the bearing replenished with 
n lubricant. This results in longer 
or life, removes one of the prin- 
| causes of overheating and gives 
tive assurance to the caretaker of 
the motor that it has had a thorough 
lubrication. Lubriflush eliminates 


gucsswork and adds protection. 


U.S. MOTORS 


ORDINARY 


| LUBRIFLUSH 


LUBRICATION | LUBRICATION 


Bearings in motors, when shipped from 
factory, ore packed with fresh lubricant 
After several months’ operation, the old, 
devitalized lubricant should be reploced. 


No way is provided for thoroughly flusn- 
ing the bearing and bearing chomber, 
New grease, entering one side of the 
bearing, prevents purging of old grease 
trom the opposite side. Sludgy residue 
remains in the dead end. 


Bearings in U. S. Lubriflush bearing cham 
bers ore packed with fresh lubricant ot 
factory, which can be replenished after 
several months’ operation. 


ORAIN 


Drain plug is removed at time of refill 
New lubricant is injected on right-hand 
side and forced through the bearing and 
out the drain on left-hand side, thor 
oughly flushing chamber. 


ing chamber and out of the motor 
through the bottom drain opening. 
Instead of lubricating only on one 
side of the bearing, which is usually 
the case, Lubriflush forces lubricant 
from one side of the bearing through 
the ball race. This flushing method 
thoroughly cleanses the bearing, the 
bearing retainer and the bearing 
chamber. The operation is quickly 
done and completed with the satis- 
faction of knowing that a thorough 
and satisfactory relubrication has 
been secured. Lubriflush maintains 
a low coefficient of friction and adds 
greatly to the service life of the mo- 
tor. It means more economical motor 


performance 














U. S. Totally-Enclosed Motor 





U. S. Heavy-Duty Uniclosed Motor 


A complete range of motors—'% h.p. to 500 h.p. 


FRoM our Atlantic Plant in Connecticut 
and from our Pacific Plant in California 
flows a steady stream of U.S. Asbestos- 
Protected Motors, Varidrives and Syn- 
crogears—to serve the needs of indus- 
tries all over America. 

The U. S. Motor line meets the prin- 
cipal needs for power. Ranging from the 
small 14 h.p. Uniclosed Type to giant 
500 h.p. motors, the line is complete. 

All U. S. Motors embody Asbestos- 
protection which guards against car- 
bonization of windings. Every casting 
is heat-seasoned by the exclusive U. S. 
normalizing process to relieve internal 
stresses and insure permanent accuracy 
of fit. U. S. Lubriflush lubrication pro- 
vides increased bearing life. 

All U. S. Motors are streamlined in 
design. Windings, rotor, stator and bear- 
ings are completely housed, made 
weather-proof, protected from extrane- 
ous substances such as water, dirt, grit, 










VARIDRIVE MOTORS... 
SYNCROGEAR MOTORS .. . 
UNICLOSED MOTORS .... . 
UNIMOUNT MOTORS .... . 

TOTALLY-ENCLOSED MOTORS. 
AERO-TEST STANDS 





The QUALITY LINE of Power 


AUTOSTART Grinders and Buffers 





U. S. Vertical Uniclosed Motor 


U. S. Horizontal Syncrogear Motor 


and chippings. Air circulation in most 
types is applied by a dual fan-blast. 

For general power service, the stand- 
ard U.S. Uniclosed Motor is offered. It is 
made in Horizontal and Vertical Types. 


U. S. Unimount Motors are available 
for direct connection to driven ma- 
chines. These include Horizontal Foot 
and Footless Types with Nema Style 

“V” Bracket, Explosion-Proof Style ‘ ‘'D” 
Bracket, and Face Type Plain and Reg- 
istered Brackets. Different modifications 
of Unimount Motors are also offered in 
Vertical Types. 

For variable speed, the U.S. Varidrive 
Motor is the most advanced design. It 
gives thousands of selective speeds from 
i r.p.m. to 10,000 r.p.m., within a ratio 
range of 7 to 1. 

For multiplied power, the U. S. Syn- 
crogear Motor meets every requirement 
for speeds, ranging from 2 r.p.m. to 


for infinite speeds 

for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for hazadous services 
for aircraft servicing 


ae TORS 


| THE U.S. MOTORS FAMILY — AT A GLANCE 


U. S. Horizontal Varidrive Motor 


U. S. Horizontal Unimount Motor 


10,000 r.p.m. Its pyramidal design gives 
structural stability. Made in double or 
triple reduction types; also in combina- 
tion with the Varidrive to obtain vari- 
able speed plus geared power. 

U.S. Totally-Enclosed Motors include 
Explosion-Proof Types, Class 1, Group 
D and Class II, Group G. These give 
complete motor enclosure for hazardous 
service. 

U. S. Unibase Motors are provided ( 
for centrifugal pump service. These are 
equipped with pump mounting brackets. 

U. S. Aero-Test Stands embodying 
the Varidrive are produced for testers of 
aircraft equipment and have been wide- 
ly adopted by the army, navy, aircraft 
and airline companies. AutoStart Grind- 





ers and Buffers are also products of OT 
U. S. Motors. 
Descriptive Bulletins of any of the (A 
above Types will be mailed upon req 
Cort 
PA 


WAST 
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U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 


Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 









OTHER STACKPOLE PRODUCTS 


BRUSHES 
{All types for all rotating electrical 
equipment) 
CONTACTS 
(Carbon, graphite, metal, rare metal, and 
composition types) 


PACKING, PISTON and SEAL RINGS 
RHEOSTAT PLATES and DISCS 
VOLTAGE REGULATOR DISCS 

ANODES— ELECTRODES 
POWER TUBE ANODES 
WELDING CARBONS, etc., etc. 


DECEMBER 1946 


and here's the proof! 


UNTREATED 


(Actual unretouched photo) 


TREATED 


At left... Ordinary carbon brazing tips ready 
for the discard after only 500 operations. At 
right... Stackpole “‘F’’ treated brazing tips still 
ready for a lot more use AFTER 1300 OPERA- 


TIONS on the same job! 


STACKPOLE’S recently developed 
“F”’ treatment for its Carbon Brazing 
Tips has resulted in units that operate 
at temperatures above red heat, require 
dressing far less often, and increase tip 
life four to five times that of untreated 


carbon by minimizing oxidation. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 
EXPORT: Stackpole Carbon Co., 254 W. 34th St., New York 1, N. Y., U.S. A. 


“F” treated Tips can be produced in 
practically any required shape or size. 
Their resistance to cracking or spall- 
ing permits the application of more 
radical temperature changes than is 
possible with any 


other material. 


SAMPLES 


... sent for test. 
State size and 
shape. Mention 
company affilia- 
tion. 











MADISON-KIPP 


LCL Lee 


highest daily production 
potential in the history of 
metal founding... 


fag Whether your requirements are for small or large 
parts, if your quantities are substantial enough to sup- 
port economical production, there is no process, we 
believe, that can equal die casting from the standpoint 
of pleasing product appearance, accuracy, strength 
and lightness. All of these advantages apply at no 
cost penalty and often at substantial savings. 


The die casting industry is notable for its excellent 
mechanics who produce one success after another. 


ee Dagar CalePHe 


2 
214 WAUBESA STREET, MADISON 4, WISCONSIN, U. S. a 


Skilled in die casting mechanics, experienced in lubrication engin 
of really high speed air tools. 


elgium, Holland, France, and Switzerland. , 
LTHARD & CO. Litd., Carlisle, England, sole agents for Englam 
countries, India, Australia, and New Zealand. 
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UNAFFECTED! 


TURBOTUF withstands 
repeated 180° twistir 


bending without trace of cr 


. “Nika, 
A TKK, 
DAMAGED! ANS 


Non-cracking, 


non-peeling, non-chipping — 
whatever the angle 


to usual insulation 
breakdown causes 


Bend it, crease it, twist it—sub- 
ject it to any turn or bend — and 
you'll see that something new has 
been added to this quality insulation 
tubing and sleeving. TURBOTUF — 
an exclusive new development, 
constituting a genuine advance in 
the art, eliminates the hazard of 
cracking insulation, with subsequent 
wiring failure or service interruption. 


Now when you specify 
TURBOTUF, you get these ad- 
ditional TURBOTUF advantages: 


NEW! TURBOTHERM 
Plastic Insulated Wire 


Specialized in Gauge Nos. 18 to 30 
stranded and solid conductor con- 
struction. 
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of bend or twist! 


increased, stabilized dielectric 
strength; higher temperature resist- 
ance; decreased moisture-absorption 
factor; unaffected by proximity to 
soldering heat; etc. 


TURBO products include Filexi- 
ble Varnished Tubing, Thermo- 
plastic Insulated Wire known as 
Turbotherm, Extruded tubing, Sat- 
urated Sleeving, Fibrous Glass Tub- 
ing, Varnished Tapes and Cambrics, 
Mica and Mica Products. Write for 
free Specimen Board today. 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE,, NEW YORK 10, N. ¥. © 325 W. HURON ST., CHICAGO 10, ILL. 








HUN'TE R HUNTER PRESSED STEEL COMPANY Lai 
OTT ne a Springs, Metal Stampings, Wire Forms, Per TTT FUL Elec 


PEOPLE who follow our advertisements or pop in on us at Lansdale often say, 
“Why so much equipment just to test a spring?”’ Good question! 


Making and testing a few springs is one thing. Making and testing hundreds, 


thousands or millions of springs is something else again. A very different something 


else if you want the kind of springs that can breeze by close specifications. 

In order to implement our statistical control of quality (so effective in insuring 
better springs)... in order to give you springs that really meet tolerances and to 
know that we know they are right . . . we found it necessary to conceive, design and 
then even to build our own testing machines. 

We show you a few of the machines on these two pages, some mechanical, some 


electronically operated. 
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flectrical Assemblies 









What's a 









‘Veeder-Reading”’ is a standard term originated by one of 
the leading electrical manufacturers to designate the figures 
noted down, at stated intervals, from the face of a Veeder-Root 
Counting Device installed on a production machine or process. 





And Every “Veeder-Reading” is a Direct Reading that 
tells the story without need of translation . . . tells in bold 
figures the exact number of turns, strokes, pieces, trips, motions 
or other performance-units completed by a machine during a 
minute, hour, shift or other production-period. So errors can 
be prevented, schedules tightened, production sped up, costs 
kept down. That’s known throughout all industry as Veeder- 
Root Countrol. Find out how 
it can be built into your 
product, to brighten its sales 
future. Write. 


a—~y wi 
[te Coustsing MLE #F Guausley 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal! 


In England : Veeder-Root Ltd., Dickinson Works, 20 Purley 
Way, Croydon, Surrey 
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MULTIPRESS bas key part in all-out work-simplification program at LIONEL Corporation 


4-Ton 
Basic Unit 


L mplification. +. 


Way 


Here’s a close-up of a MUuLTIPREss, 
equipped with a HydrOILic index 
table, doing its part in a work-simplifi- 
cation program at the Lionel Corpora- 
tion that lowered costs and doubled 
production. 

The MuLtipress rivets coupler coils 
to the “trucks” of the famous Lionel 
toy trains. Trucks are fed to each 
MULTIPRESS operator on the “train- 
track” chutes coming in from the right 
of the picture. Working with both 
hands, the operator simply fits a cou- 
pler coil from a ne anes bin to each 
truck, loads the assemblies onto the 
index stations—and MULTIPREsS does 
the riveting at the rate of a thousand 
per hour! A sweep arm and air jet whisk 

the riveted pieces off the in- 
dex table onto the conveyor 
belt. 


The quiet, oil-smooth ac- 
curacy of MULTIPRESS power 


is a “natural” for dozens of different 
operations—in any kind of preduction. 
And you can see in this instance how 
the streamlined compactness of this 
powerful little bench-size tool is an im- 
portant advantage. The unit fits close 
to the conveyor belt. per mits parts-sup- 
plying ¢ hutes of minimum length, and 
lords maximum room for conveyor 
equipment as well as for the operator. 

MULTIPRESS is available in 4, 6. and 
8-ton ¢ apac ities, in both manually and 
automatic ally controlled models offer- 
ing ram actions for every type of re- 
quire ment. The HydrOlLic Index Table 
is only one of a wide variety of stand- 
ard attachments and tooling accessories 
that adapt the basic MULTIPREss to 
many different needs. Write for data 
suggesting how this new kind of oil- 
hydraulic production tool can help you! 
The Denison Engineering Company, 


1199 Dublin Rd., Columbus 16, Ohio. 





DENISON 
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MATCHED 
PAIRS ~~ 
of 





Sanaa. 


Here’s the low cost solution to close tolerance 
requirements—IRC Matched Pairs—two resistors 
matched in series or parallel to as close as 








INITIAL ACCURACY 


AT LOW COST! 





lent for close tolerance requirements. Matched 
Pairs are widely used as meter multipliers and 
recommended for any application requiring low 





+1% initial accuracy. cost close initial tolerances. 
IRC introduced Matched Pairs, has matched 
millions of BT Metallized and BW Wire 


Wound Resistors. Both types are stable, excel- 


IRC tests, matches, identifies, and ties vi 
together each pair as shown in the illustration 
above. Jj 











Parallel Matched Pairs Series Matched Pairs 







Type Minimum Resistance Maximum Resistance Minimum Resistance Maximum Resistance 
BW-% 5 Ohms 410 Ohms 20 Ohms 1640 Ohms 
BW-1 2.5 Ohms 2550 Ohms 10 Ohms 10,200 Ohms 
BW-2 3.75 Ohms 4100 Ohms 15 Ohms 16,400 Ohms 










940 Ohms 
660 Ohms 
940 Ohms 





BTS 235 Ohms 
BTA 165 Ohms 
BT-2 235 Ohms 


10.0 Megohms 
10.0 Megohms 
10.0 Megohm 


40.0 Megohms 
40.0 Megohms 
40.0 Megohms 

















Cheat ep 


INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Canadian Licensee: International Resistance Co., Ltd., Toronto 
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THE ALL-ELECTRIC 
ADJUSTABLE-SPEED DRIVE 
FOR A-c. CIRCUITS 


CONTROL UNIT 
D 
#2— MAIN DRIVE 


dada dteegpsnd Meapeibdes ADJUSTABLE-SPEED MOTOR 


ADJUSTABLE-SPEED MOTOR 
Ee 


=| - 
— Ls 
‘| 


a 


TO UNLIMITED SPEED SELECTION!” 


Reliance V*S is the All-electric, Adjustable- 
speed Drive, which operates from A-c. Circuits. The flexibility it 





brings to machine operations can increase your production and cut 
RELIANCE your costs—as it has already done in thousands of installations. Here 
"es S is the simplest, most efficient means of securing an infinite range of 
stepless speed changes from your plant’s A-c. circuit for all process- 
ing jobs. Bulletin 311 will bring you more of the important facts 
about the V*S Drive. Write for it today! 


Conveniently-packaged, RELIANCE ELECTRIC & ENGINEERING CO. 


pig <p enatrae 1054 Ivanhoe Road . Cleveland 10, Ohio 


bo Appleton, Wis. © Birmingham ¢ Boston © Buffalo * Chicago ® Cincinnati © Denver ¢ Detroit * Gary © Grand Rapids * Greenville 
200 horsepower. s : : ; : . 
Houston * Kansas City * Knoxville * Los Angeles * Milwaukee * Minneapolis © New Orleans * New York © Pittsburgh 
Portland, Ore. © Rockford © St. Louis © San Francisco * Seattle © Syracuse * Tampa * Tulsa * Washington, D.C. 
Sao Paulo, Brazil 


RELIANCE*S,, MOTORS 
“Motor-Drive is More Than Power” 
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es for the equipment you build! 





There’s no more certain way to insure the efficient perform- 
ance in your customers’ hands of the machines or devices you 
build, than to equip their panels or controls with trustworthy 
instruments. And for that very reason, the name WESTON 
on a panel instrument helps build buyer acceptance and good- 
will for the products on which they are installed. 


WESTON instruments are available in all the types, sizes 
and ranges essential for panel or built-in requirements. Com- 
plete information, or engineering cooperation, is available on 
request. Weston Electrical Instrument Corporation, 582 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


Weston ootiomenit 


Albany « Atianta - Boston - Bufiale - Chicago - Cincinc:‘i- Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark - New 
Orieans - Hew York - Philadelphia - Phoenix - Pittsburgh - Rochester - San Francisce - Seattle - St. Louis - Syracuse + In Canada, Northern Electric Co., Ltd., Powerlite Devices, (td 


| ELECTRICAL MANUFACTL RING I 





M-R FIBERGLAS (INORGANIC) VARNISHED TUBINGS ARE 
MADE IN FOUR GRADES — STANDARD, DOUBLE SATURATED, 
TRIPLE STRENGTH AND IMPREGNATED. 


STANDARD GRADE has maximum flexibility, is treated with a minimum of varnish and recom- 
mended for high temperatures where dielectric strength is not a factor. 


DOUBLE SATURATED has all qualities of the Standard Grade but with additional coats of varnish 
to bring the dielectric rating up to 1500 volts. 


TRIPLE STRENGTH is built up with coats of especially flexible insulation varnish for dielectric 
ratings up to 2500 volts and is particularly suited where assembly operations include the possibility 
of rough handling. 


IMPREGNATED is the Optimum in Superiority for high gloss, non- 
hydroscopic, resistance to high temperatures, oils, acids, etc. IMPREG- 
NATED has a dielectric rating beyond 7000 volts and is unequalled 
for Long Life Under Most Severe Conditions. Write For Samples. 


FOR USERS OF COTTON YARN VARNISHED TUBINGS 
The Mitchell-Rand MIRAC and HYGRADE Varnished Tubings of 
long staple fiber yarn are comparable to Fiberglas Tubings in 
dielectric ratings, tensile strength, flexibility and long life. Write 
For Samples. 


Write today for your free copy of the M-R WALL CHART with its engineering 
tables, electrical symbols, carrying capacities of conductors, dielectric aver- 
ages, thicknesses of insulating materials, tubing sizes, tap drills, etc. 


MITCHELL- RAND INSULATION COMPANY, INC. 
oe LL VA) 144 eT eer ea, a 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS alltel PM tall 

OES haul Mlle eo Fiberglas Saturated Sleeving, Varnished Tubing Cotton Tapes, Webbings and Sleevings 
Cable Filling and Pothead Compounds Asbestos Sleeving and Tape et bet Le) 

eee Me) Cee yd Varnished Cambric Cloth'and Tape Insulating Varnishes of all types 

sO Ota eee lr Mica Plate, Tape, Paper, Cioth, Tubing Sele te em LT 
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CAST 
PLASTIC 


Typical of the current trend toward making 
production methods ultra-efficient is the use 
of Durez casting resin...to reduce the time 
and cost involved in conventional die-, pat- 
tern-, and jig-making ... to speed production. 


Cast Plastic Dies 

Durez casting resin lends itself readily 
to cast forms for hydropress operation. 
The cast plastic die illustrated above 
left is used regularly under 75 tons 
press load and has produced hundreds 
of pieces, similar to the one shown be- 
low it, without flaw. Tests have shown 
it to be capable of withstanding up to 
270 tons press load, equivalent to 
about 12,000 psi. 


Cast Plastic Patterns 
Alert foundrymen everywhere have 
been quick to see the production ad- 
vantages of cast Durez resin patterns 
such as the match plate illustrated 
above center. The inexpensive Durez 
casting resin is simply poured and cured. 
The perfectly reproduced pattern is 
then mounted on the plate. The time- 


- PATTERNS - JIGS 


and cost-saving benefits are obvious. 


Cast Plastic Jigs 

The fixture, illustrated above right, for 
holding die-cast metal covers while a 
few finishing operations are performed 
is an excellent example of the sim- 
plicity of producing such fixtures with 
Durez casting resin. It was only nec- 
essary to coat the inside of one of the 
covers with a parting agent and pour 
in the resin. While the resin was in 
a semi-viscous state, the stud was 
located in place. After allowing the 
assembly to set for a few hours, it was 
placed in an oven and cured. When 
taken from the oven, the die-cast cover 
was removed and the fixture ready for 
use, the stud being anchored securely 
in the resin. Long-wearing qualities of 
the casting resin are excellent. 


Characteristics of Casting Resin 
Tests have shown that Durez casting 
resin may be sawed easily, that it drills 
like hard maple wood, that it will not 
hold heat or be softened by it, and that 
it will not ignite. Standard wood- or 





metal-working equipment may be used. 
The liquid resin follows the contours 
of any part exactly and holds them to 
predetermined tolerances. Its shrinkage 
factor is but .0025 inches per inch. 


Other Uses 


A few additional uses for Durez cast- 
ing resin are stretch-press dies, mask- 
ing shields for plating, models for 
testing and duplicating, and checking 
and assembly fixtures. 


informative Booklet 


As specialists in the production of 
phenolic plastics and resins for almost 
three decades, Durez technicians have 
gained an enviable record for develop- 
ing plastics and resins that fit the job. 
This background includes molding 
compounds, industrial and protective 
coating resins. The benefits which this 
rich experience can provide are avail- 
able to you. Write for complete, author- 
itative folder on casting resin. Durez 
Plastics & Chemicals, Inc., 612 Walck 
Road, North Tonawanda, N. Y. 


da) e014 
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PLASTICS THAT FIT THE JOB 
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So Easy...So Inexpensive... 


TO SAFEGUARD 


Your Valuable Tracings 


Why run the risk of loss or damage to your 
valuable original tracings? To safeguard 
them, the Bruning BW System provides 
BW Transparents—exact duplicates made on 
thin, translucent paper, quickly and inex- 
pensively. Use these BW Transparents, in- 
stead of your originals, to make BW Prints 
in any quantity you desire! 


re ee ee 7 


BLACK LINES ON 
WHITE... BROWN 
LINES ON WHITE One operator can make 


RED LINES ON WHITE all these BW Prints in seconds! 
_. . BLACK, RED OR 


BROWN ON GREEN A compact, good-looking BW Printer 

= Sea a ee and Developer takes but little space in 

WEIGHT... BW FILM... your drafting room or office—no 

BW TRANSPARENTS plumbing, no exhaust fumes. Yet, with 
this machine, one operator can make a 
wide variety of different BW Prints — 
in seconds! Prints are delivered ready 
for use — no waiting. And remember, 
BW printing and developing equip- 
ment is available for every need, 
whether you make only a few prints a 
day or thousands. For full information, 
mail the coupon. 


Changes quickly made without altering originals! 


BW Transparents are mighty 
useful, too, when you want 
to make minor changes on 
a series of prints without 
altering the original tracing. 
Such changes can be made 
with ink or pencil on the 
BW Transparent, and the 
following BW Prints will 
bear these changes. To elim- 
inate detail on the BW Transparent, use BW Eradicator. 
Another BW Eradicator is available for transforming the 
black lines to red lines on BW Prints to denote drawing 
changes. 


th the BRUNING BW SYSTEM 


jor Advantages Ww! d developing machines 


4. A comp 
to fit every requ 
inving service - - 
i i i eds. 5. A continuing ‘ 
e in analyzing printmaking ne - a seinen F 
Sa wrweight equipment. ri 
gh ody “one time sale. 
i i BW Trans- 
brown line prints, 
viginel tracings and BW Film 
s in reproduction. 


You Get These Six Ma 
method for making black line or 
directly from tracings. 


lete line of printing an 
irement. 
_ because Bruning § 

d draftsman, "° 
oa hine is, therefore, not o 


ells every- 


1. A versatile, simple ¢ just BW 


colored line prints 
2. 45 years’ experienc 
3. A complete line © 
green tinted papers, 
papers, black, red or 
parents to ee = 
for intensifying pene in 


f materials, 


. me 
thin, med custo 


in th 
6. Continuing research and development in the 


er’s interest. 


CHARLES BRUNING COMPANY, INC. 
4710-22 Montrose Avenue, Chicago 41, Illinois 
Gentlemen: I want to know more about Bruning 
BW Prints and equipment. Please send me informa- 
tion. 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK CHICAGO LOS ANGELES 


Atlanta Boston Detroit Houston 
Kansas City Milwaukee Newark Pittsburgh 
St. Louis San Francisco Seattle 


is iipeactle sais cccintlhcsancenctsininhgigpniiplataliaeniennindaiasioniin 
I cca asapecsiacceaeseceinlan deaiatiniemlataatentaaa 
To ccsniene 
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BEHIND THE SCENE | 


there’s a Torrington Air Impeller 














Today, brooders have taken over 
the mothering of chicks, and they 
do a better job than the hen. Here, IMPELLERS 
as in countless other applications, 
Aristocrat Quiet Propeller Fan Torrington Air Impellers help 
Blades, for free air or pressure £ 
applications, are now available make the process practical. Warm | 
ee air is circulated throughout the brooder, providing an even 
: temperature that lessens crowding, decreases mortality. Healthy | 
chicks mean higher profits to the poultryman. 

Many, many other products are being made more efficient 


or more convenient by using forced air circulation. How about 


for every purpose 





Airotor blower wheels are made your product? We’ll be glad to assist on your problem and help 
of steel or aluminum, single or . ‘. 

| dude vidi, 4 4 olde coon you select the proper fan or blower wheel. Write us at 62 Franklin 
eS Street for a free copy of the Air Impeller Specification Sheet. 


™ TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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ronze Bearings do not rust or deteriorate in storage. 
Bunting Cast Bronze Bearings can be withdrawn from stock 
and installed with the’ assurance that quality is unim- 
paired by lapse of time. Our engineers are qualified 
to assist in your bearing design. The Bunting Brass and 


Bronze Co., Toledo 9, Ohio. Branches in Principal Cities. 














STO CRT 


Yat al 


the Effects 
are beautiful. . . 


The edge-lighting properties of PLExicLas 
make possible interesting dial devices .., 
luminous nameplates . . . three-dimen. 
sional medallions . . . and many other 
unusual effects. Use these possibilities 
functionally or decoratively, to give your 
designs individuality and attractiveness, 


PLEXIGLAS is an unusually workable 
material . . . easily fabricated or molded 
to your specifications. For technical as. 
sistance in its application, call or write 
our nearest office: Philadelphia, Detroit, 
Los Angeles, Chicago, New York. Ca 
nadian Distributor: Hobbs Glass, Ltd, 


London, Ontario. 


A 
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J 
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Hw & HAAS 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 3 





















i EDGE-LIGHTED 


PLEXIGLAS 


mark, Reg. U.S. Pat. Off. 


the Variations are unlimited. . . 


The many unusual effects possible with edge-lighted PLExIcLAs are limited only by the 
imagination of the designer. By varying the shape and angle of the grooves, different light- 
ing effects can be obtained. By changing the color or the light source or the color of the 
painted or engraved surfaces, many color variations are possible. By combining these vari- 
ous effects, the scope of your designs is even further increased. 


LIGHTING EFFECTS ee: COLOR EFFECTS 


END DYED RED 
ENGRAVED OR MACHINED SURFACE BREAK 


k ‘Nc 7 Ww Light hitting surface 
break is deflected 





UGHT RAY ot \ through opposite sur- 47 “\ 
face when design is te. 
plied to back. surlace. /1\\\\e—, 
A painted surface , 
on an edge-lighted 
(TY SES 
s - relative uniformity. 
fe “any 
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Only Rohm & Haas Makes PLEXIGLAS Acrylic Plastic Sheets and Molding Powders 


WASHINGTON SQUARE 
¢ 6) M is nN N bg PHILADELPHIA 35, PA. 


Enzymes ... Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 


GRANITE CITY STEEL 


...the Hallmar 
of Quality Steel 


This emble Is f lant that since 1878—68 
years—} 3 re itly ¢ ed to permit the use cf the 
most mod roduction thods, yet always remained 


small enough £0 } mi ous attention to the de- 


ss 





tails of ma tu e if n steel of finer quality. 
This Granite City ta is your assurance of 


quality stee 


Granite ‘City Steen Company 


GRANITE CITY, TNOIS 


Chicago e Cleveland , Milwavkee @ Memphis 
Houston e Indianapolis ; i Minneapolis « Moline 
Kansas City © Los Angeles “New York @ St. Lowis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD « TIN PLATE 
TERNE PLATE + ELECTRICAL SHEETS « TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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CONVENTIONAL DOLPH’S 
BLACK AIR DRY #238 





Settling Non-Settling 


Unlike conventional varnishes of this type, the non- 
pigmented formulation of £238 prevents any ‘‘settling 





out”’ of color when stored for a period of time Sk, 4 
' 
1 ; 
' bx 3 : 
1 i Ment a ee Re Pract ae ted 
! é $ * * % oy i“ 
' f 
’ i 
' = 
| 

Special Regular 


£238 does not require a special thinner. For reduction 

purposes, use Mineral Spirits (Turpentine substitute), 

which is obtainable anywhere. The flash point of this R _ e ‘ 

solvent meets Underwriters’ Approval. ealizing the ever present need for an outstanding black, 


' = flexible oil-proof finishing varnish, the DOLPH Laboratories, 
' AW 
Ww ' Seg backed by their long years of experience and research, have 
——— ' —~—s J é 
~~ o : : 
. ; A ~ created, and now make available to you, a new black air dry- 
! ing varnish . . . #238. We definitely feel that this product 
' § ) 
' with all its exceptional attributes, is timely and worthy of 
! j 
i your attention. 
' 
' ae P . | 
In addition to the advantages already illustrated, #238 pos- 
Average Exceptional ee ; h he? Hl included in i . | | 
Both wet and dry dielectric strength of £238 far exceeds sesses the following Characteristics, all included in its tormula- 
the limit afforded by most standard varnishes of this i “e tte > y ‘ -fadi 
fae, We eae Sedna Oa GEE ie waar dae come ane tion to produce better results for you ... a non-fading 
mil. The dry dielectric is over 1300 volts per mil. opacity which permits excellent hiding power and coverage 
‘ . . . the slow initial set of this grade affords ultimate ease in 
' . . . ° ° ° 
«, ' Rae application, whether brushing, dipping or spraying, and also 
~~ Ps ‘ ‘ “2 . : 
Brittle Flexible provides uniform coverage . . . high degree of resistance to 
The flexibility life of $238 is well over 1000 hours. Most both fresh and salt water. 
conventional types do not reach 300 hours in this test. 
' Although not a baking varnish and not intended for coil 
' . . ° ° ° 
i impregnation, #238 has many baking varnish properties. 
' 
' . . . . . 
' To gain all these qualities of #238, it is only necessary to 
' . : : ‘ : . 
air-dry this material 6 hours, against 8 or more hours required 
' by similar varnishes of this type. 
' 
' 
1 
' 
' 
— ; 
; MAY WE SUGGEST you send for a small sample on your 
Oil resisting Oilproof . y : 
dh seaaidinnd quinn veauire tone devine pateds Wotan Company letterhead, so that you may conclusively prove the 
t . £2 . . . . . . 
hey are oll resistant. $236 |s immediately oulproof. merits of #238 Black Air Drying Varnish. This entails no 


obligation on your part. 


JOHN C. DOLPH COMPANY 


1060 BROAD STREET + NEWARK 2, N. J. 
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SIGNAL RELAY 


Manufactured by 
Signal Engineering & 
Mig. Co. with Callite 
Silver Contacts, this 
rugged signal relay 
withstands high im- 
pact shocks and vi- 
bration without im- 
pairing continuous 
operation or upsetting 
delicate relay adjust- 
ments. 


FIRE PILOT CONTROL 


Sampsel controls turn 
stokers on and off as 
needed, saving coal 
consumption and in- 
suring efficient heat- 
ing in homes and in- 
dustries. Callite sup- 
plied Sampsel with 
special silver contacts 
that resist wear, burn- 
ing, corrosion. 


TUNGSTEN 


Standard and special shapes in 
CALLITE molybdenum, silver, platinum, palladium and 
alloys of these metals. Write for Catalog No. 152 
which describes stock contacts and extraordi- 
nary designs used in individual applications. 


AUTOTUNE TAP SWITCH 


Collins’ repositioning 
mechanism for trans- 
mitters and receivers 
changes frequencies 
with extreme preci- 
sion at the touch of a 
button. This remark- 
able Autotune drives 
tap switches which 
employ Callite Silver 
Contacts 


TRACTOR MAGNETO 


Eisemann’s heavy 
duty magneto for 
farm and industrial 
equipment is built to 
operate constantly 
under the most severe 
conditions of work 
and weather. Callite 
Tungsten Contacts 
play a vital part in 
the performance of its 
breakers and levers 





 - none of the special Callite contacts illustrated here can be applied to your own 
product. But the same engineering ingenuity and flexibility of our organization can 
devise the exact contact design for your specific needs. In the 26 years of our leader- 
ship in the metallurgy of components, we have supplied standard and special shapes in 
every industry where contacts are used. If precision contacts are a question mark in 
your production, call on Callite first. Callite Tungsten Corp., 544 
Thirty-ninth St., Union City, N. J. Branch Offices: Chicago, Cleveland. 


tungsten, 
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Squeeze Play 


for Better Plastics 





Hobbing is a good economical way of producing many 
molds for plastics. But when we installed a hobbing press in our own 
plant, back in 1924, the idea made history. Made sense, too. It gave us a 
unique, complete toolroom—with full control over all mold production. 


Wien AN INDUSTRY keeps improving production techniques— | 
keeps producing larger pieces, from materials of more universal but 
more precise characteristics—and keeps doing it faster—that’s progress. 
What’s more, that’s Plastics! 


We’re showing you our contributions to progress in plastics for just 
One reason. These ideas all benefitted ovr customers before they became 
general molding practice. They paid off—in actual figures. 


Why not give your firm—today—the advantage of some of tomorrow’s 
bright ideas? Send for your free copy of “A Businessman’s Guide to the 
Molding of Plastics” —or ask for a Kurz-Kasch engineer. 


UTZ Ka S ch eacucaten 
rate 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ® Chicago ® Detroit © Los Angeles ® Dallas ® St. Louis © Toronto, Canada 
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@Light weight, compact, interchangeable power sources 
... small motors that can be mass produced at low cost 
are in rapidly growing demand! And Alliance has a 
“Head Start” in making millions of small electric motors. 






® Alliance phonomotors drive most of the turntables, record 
changers and recorders for the radio-phonograph in- 
dustry. And Alliance Powr-Pakt Motors rated from less 
than 1-400th h. p. up to 1-20th h. p. will drive fan 
blades, motion displays, projectors and actuate 

a switches and controls! 

= eWrite today .. . find out how Alliance Motors can help 
to drive your products to market! 





MOTORS THAT 





| " MAKE ’EM MOVE! cam 
WHEN YOU DESIGN—KEEP ance 
MOTORS IN MIND 
| ALLIANCE MANUFACTURING COMPANY * ALLIANCE, OHIO Wa 
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48 WALDES TRUARC RETAINING RINGS 
ON NEW ROCKER ARM 


e Slash Labor Costs 

e Cut Production Time 
e Guarantee Accuracy 

e Simplify Maintenance 





0” | 
Weve FOUND TRUARC A NATURAL FOR Automotive designers are specifying Truarc 
AUTOMOTIVE APPLICATIONS!” reports Twin rings in transmissions, clutches, brakes, steer- 

Coach Company, of Kent, Ohio. Their new ing mechanism, and other vital assemblies. 
Fageol Twin Coach engine uses a total of 52 Production and maintenance men find that 

Waldes Truarc Retaining Rings—48 on rocker Truarc cuts costs sharply, is a superior solu- 

arm, 4 on water pump and oil pump drive—to tion to fastening problems because of its 

develop the remarkable efficiency of 1 hp. per never-failing grip, its patented design assuring 

4.7 lbs. (the average pre-war gasoline bus en- constant circularity. Send us your drawings; 

gine produced 1 hp. for each 9 lbs., diesel Waldes Truarc engineers will be glad to show 

engine 1 hp. for each 10 lbs.) how Truarc can help you. 

Visit Truarc Booth - Power Show - Grand Central Palace, New York - December 2-7 






--------------------, 





Waldes Kohinoor, Inc., 47-10 Austel Place 174 
Long Istand City 1, N. Y. 
Please send Catalog No. 4 on Truarc Retaining Rings to: 


WALDES 
Y Wining J 
a PI AN 
“Y TRADE MARK U. &. PAY. RE. 18,144 1 
RETAINING RINGS Fr Splines 
| 


icc eaiettieiadannaianpaiaaite 


Titicaca eaten 





Company. 






ee 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK!....._._.___ __ — — — — — — — — — — — — 
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You may be using 4 different processes 
to do these 4 jobs! Ge“, ees tie, 


HEN you adopt Ozalid, you can 

consolidate your reproduction 
work ... turning out prints for your en- 
tire organization—all in the same sim- 
ple manner—with the greatest speed 
and economy. 





1. Use Ozalid to reproduce engineering 
drawings or other translucent originals... 
as easier-to-read, positive copies ... with 
lines and images in the color you prefer— 


black, blue, red, or sepia .. . and on the 


material you prefer—paper, cloth, foil, or 
film. You’ll appreciate this choice, for you 
can always make the type of print best fit- 
ted for the job at hand. For example, an 
Ozalid Sepia-line Intermediate print al- 
lows you to eliminate re-drafting when 
making design changes. 





2. Use Ozalid to prepare dignified form 
letters that exactly match original typing. 
Simply type the basic message on a trans- 
luscent letterhead and make OZALID 
BLACK-LINE PRINTS. On these, type in 
headings and personal references. No one 
will know the difference ... but you cut 
time and labor costs to a fraction and 
keep up to date! 


See the 10 types of prints you can make 
with Ozalid .. . and learn all about this 
new graphic art everyone can use. 


Write today for free booklet No. 125. 








3. Use Ozalid to produce transparent film 
overlays in different colors for dramatic, 
readily understood presentations of prod- 
ucts, facts, or services. Prohibitively ex- 
pensive with any other method, this sim- 
ple with OZALID: Draw separate units on 
individual sheets of translucent paper... 
and reproduce each on an Ozachrome film 
of desired color. Then merely overlay in 
register. 





4. Use Ozalid to copy photographic me 
terial—in truly amazing fashion—in sec- 
onds, without darkroom restrictions. 
OZALID DRYPHOTOS have full tonal values, 
are delivered dry, ready for immediate usé 
in sales catalogs, displays, etc.! 
Available now —Ozalid machines for 
large, medium, and occasional production 
requirements. Whichever model you 
choose, you have the same versatility. 


OZALID 


Division of 
GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, NEW YORK 


Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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*K RICHARDSON MEANS PLASTICS | 


son Masticig, 


He’s one of many in the 

Richardson organization. They 

combine the best qualities of consultant... engineer... 

scientist... salesman... designer. If you have a problem in plastics, 
these men take the problem out of it... for you. 


Richardson Plasticians form a flying squadron of skilled 
technicians. They are men whose varied educational 
backgrounds and practical industrial experiences equip them 
to utilize fully Richardson designing, molding, 

laminating, rubber-working and our own tooling 

facilities. It’s a great team. No wonder our 

customers keep coming back for more. 


INSUROK 2reciscon Plastics 
The RICHARDSON COMPANY 


Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 

ra YORK 6, 75 WEST STREET 
LADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices 
ELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M. BLDG. ° 
Factories: MELROSE PARK, ILL. © NEW BRUNSWICK, N.J. « 


MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 
ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
INDIANAPOLIS, IND. 


ROCHESTER 4, N. Y., 1031 SIBLEY TOWERS BLDG. 


* RESEARCH 

«++ continuous transfor- 
mation of possibilities into 
practical ideas im plastics. 


* DESIGNING 

-.+ Artistic visualization. 
Creative engineering. 
Practical planning for 
efficient plastics production. 


* PRODUCTION 

..» Complete machine shop 
facilities for manufactur- 
ing dies, molds and tools, 


* LAMINATING 

+» Sheets, rods, tubes. 
Standard NEMA grades; 
over 700 special grades. 


* MOLDING 

--- Rubber and bitumi- 
nous plastics; and synthetic 
resin plastics... Beetle, 
Bakelite, Durez, etc. 








LL New Leader 
Se ee Line! > 
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The Incomparable New 


HERMO- (LEEN 


Monotube Coil — 
A T-K Exclusive! 


T-K Units for Many @ The new Thermo-Kleen Monotube range unit is being hailed as the greatest 
Regular or Special Needs improvement in electric cookery since the creation of the electric range itself. 
New in principle—new in design and construction — it is destined to set entirely 
new standards of cooking efficiency. 


Its single, free-acting, anchorless coil is not welded ... stays flat after long, hard 
use... is cleaned in a jiffy. The greater utensil-contact area in proportion to mass 
permits faster cooking... the Monotube is truly a triumph of T-K engineering. 
This new unit is but one of a great line of T-K molded electric heating units for 
domestic appliances, industrial and commercial applications. Manufacturers of 
products or appliances involving electric heat are urged to consult us; if none of 
our stock units fills the bill, we can design and make one that will! 


TUTTLE & KIFT, inc. 


Manufacturers: Domestic and Industrial Heating Units—Switches—Controls 
1823 North Monitor Avenue, Chicago 39, Illinois — Cable Address: TUTTLEKIFT wt 
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Ignition Shielding Problem Solved 
with Jackets of 


Illustration courtesy American Airlines 


A neoprene jacket protects flexible 
metallic conduit for aircraft ignition. 
Shields against radio interference. Re- 
sists sun and weather, ozone, oil and 
solvents, abrasion and wear. Gives 
long life and flexibility at low | is 


\ 


temperatures. of 


s 


After 3,712 hours and 42 minutes of of neoprene, the versatile synthetic rubber. 
test operation, this new neoprene-jacketed Depend on neoprene for outstanding per- 
shielding conduit was in such excellent con- formance and economy, not only for jack- 
dition that it was accepted as standard. ets on ignition conduits and cables, but 
Studies revealed the cost per hour of oper- _ wherever you need a resilient material with 
ation had been cut in half—with the help great durability insevereservice conditions. 


Write tor your sree subscription to 

The Neoprene Notebook. Packed with infor- 

mation about new or unusual neoprene appli- 

3 cations—which may give you valuable new 

Here s Why Neoprene ideas, Back issues on request. Rubber Chem- 

DOES SO MANY JOBS SO WELL! icals Division F-12, E. I, du Pont de Nemours 
& Co. (Inc.), Wilmington 98, Delaware. 


NEOPRENE 
— 


* High tensile strength, resilience, low permanent distortion. 
* Tough and durable, resists abrasion and cutting. For Be tter Equ i p men t, S p eci ify 


, aging, , and heat. 
‘ mtactdmaaryecrtensconcsec. | DU PONT NEOPRENE 
x Superior air-retention, low permeability to gases and fluids. The VERSATILE Synthetic Rubber 


ee 
3 static-conductin A 
* Special compositions 2 retarding, ° BETTER THINGS FOR BETTER LIVING (] | N T 
flexible at low temperatures. . « « THROUGH CHEMISTRY 
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Autre POWER HOUSE’ 


that checks uniform enameling \_ 





of Essex ZA7KA-7ES7T Magnet Wire 


Equally important, Essex Magnet Wire is 
spot checked each day by means of this 
mercury-bath test. Pin-hole breaks and film 
continuity are thus determined—enabling 
production engineers to maintain constant 
| control of the variables which often cause 
poor insulating films. 
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Essex Magnet Wire from each day’s run is subjected to severe dielectric 


tests in this little ‘“‘power house’’— operating range, 0 to 10,000 volts! 


Two wires—twisted together to make a continuous-surface enamel film 
contact—are attached; then voltage is applied, and gradually increased 
until insulation fails. This automatically shuts off the machine, indicat- 
ing exact voltage at which breakdown occurred. 


Such tests enable Essex engineers to maintain close control of the en- 
amel’s desirable insulating characteristics — your assurance of safe, de- 
pendable insulation and maximum dielectric strength, when you specify 


Essex Extra-Test Magnet Wire for coil winding. 


ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


Plants: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, California 

Warehouses* and Sales Offices: *Atlanta, Ga.; *Boston, Mass.; *Chicago, III.; Cleveland, Ohio; 
Dayton, Ohio; *Detroit, Michigan; Kansas City, Mo.; *Los Angeles, California; Milwaukee, W 's¢.; 
*Minneapolis, Minn.; *Newark, N.J.; Philadelphia, Pa.; *San Francisco, Calif.; *St. Louis, Mo. 
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ioweal enbeca'mowares wet [CACC wing will, KL 


<< SAFER because of perfectly 


centered conductors. 


Adequate wiring—for new structures or old—is assured if the specifi- 
cations read ‘‘RU-Laytex’’. 
Sis teennd Electrical wholesalers, architects, engineers and contractors, familiar 
pure rubber insulation guard with this famous product of U. S. Rubber engineering, know from 
against current leakage. experience that here is the wire for modern electrification. 

For RU-Laytex, with its unique insulation of purified natural rubber, is 
SAFER because of special today’s lightest weight, smallest diameter, rubberinsulated building wire. 
fibrous, fame-resistant cover. Both in physical and electrical properties RU-Laytex leads the field. 
It prevents current leakage, has greater resistance to climatic deteri- 


@ &) Smaller size per- oration, is easier to install, permits more circuits per conduit. ' 


mits more circuits 
in conduit. So keep that question in mind: “RU wiring with RU?” 


US The right answer means greater satisfaction for all concerned. 
e 


CONSTRUCTION (RU type is approved by the National Elec- 
trical Code as a general all-purpose wire.) 


UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS e¢ ROCKEFELLER CENTER © NEW YORK 20,N.Y, 


ep US bode Mom 
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Heres help when You need 


LOW THERMAL 
EXPANSION 
PROPERTIES 


For improved product performance . . . on jobs 
where you want more accurate operation of parts 
subject to temperature change—or where move- 
ment can be provided by using alloys with dif- 
ferent expansion rates—Carpenter can be a big 


help to you. 


For example, this condenser for a communications 
device makes good use of Carpenter Invar “36” 
in the plates, which must remain accurate and 
evenly spaced in hot or cold climates. To further 
insure accuracy, the shaft and spacer bars are made 
from Carpenter Free-Cut Invar “36”. In many 
applications such as this, 
new standards of pre- 
cision have been set with 
the help of free-machin- 
ing invar, invented in 


Carpenter’s laboratories. 





For detailed engineering 
data on these alloys and 
the special jobs they can do for you, ask for the 
new Carpenter High Nickel Alloy Bulletin. It 


contains a complete chart showing the general 
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effect of various percentages of nickel on the 
magnetic and expansion properties of iron, along 
with interesting application information. For 
your copy of this 22-page bulletin, send us a 


note on your company letterhead, indicating 


your title. 





Radio condenser with plates made from 
Carpenter Invar ‘36’, shaft and spacer bars 
made from Carpenter Free-Cut Invar “36”. 
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FOR LONG, EFFICIENT LIFE... 


at Rectifiers are fhe heart of the power circuits: ENGINEERED 


FOR ENGINEERS, Selefium Rectifiers are rapidly becoming standard 

for all industry. 
Selenium Corporgtion of America meets exacting specifications of 
modern electronic gevelopments in manufacturing a broad line of Selenium 
Power and Instrgment Rectifiers, Self generating Photo-Electric Cells and 
ewe ae. allied scientificfproducts. 

a a 

: ae : yh experienceftan be called upon for the development and production of 


oe wee Selenium forporation of America’s engineering and manufacturing 


special reftifiers for any applications. 


YT tala 


~~ “Ne 


Ae aa 


POWER RECTIFIERS 


Laan ean) ae 


Ti Seer 


ws » 


tet WCU OPe EC UEOLL | 


SELENIUM CORPORATION OF AMERICA 


Affiliays of V IC KER §$ Incorporated CHECK THESE OUTSTANDING FEATURES: 


1719 WEST PICOJBOULEVARD © LOS ANGELES 15, CALIFORNIA i Unlimited life—no moving parts. 
i Permanent characteristics. 
Adaptability to all types of circuits and loads. 
i Immunity to atmospheric changes. 
i High efficiency per unit weight. 
~ From 1 volt to 50,000 volts rms. 
i From 10 micro-amperes to 10,000 amperes. 
i Economical — simple to install—no maintenance cost. 
— i Hermetically sealed units available. 
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TWO... 


A POINT OF ECONOMY—ON A SUN VISOR 


The polarizing sun visor pictured above 
and below is designed to be slipped over 
the visor which is standard equipment on 
all automobiles. The bracket for this visor 
features a universal joint type of construc- 
tion to permit the visor to be flipped up 
out of the way when not needed. It is used 
for day driving only—to screen out disturb- 
ing reflected sun-glare. 


As shown in the photograph at the left 
below, just two different zinc alloy die cast- 
ings are required in this assembly. By mat- 
ing a pair of the thin-sectioned bracket 


castings, both a channel for the wire visor 
clamp and a socket to house the ball on the 
shaft casting are formed. In the original 
design, the ball shaft was assembled by 
copper-brazing two mating stampings (#1 
and #2 in the photograph at the right 
below). Conversion to’ a one-piece zinc 
alloy die casting (#3) eliminated this ex- 
tra assembly operation and resulted in a 
stronger unit. 


Does this die cast assembly suggest a 
means of solving a design problem or cut- 
ting production costs in your products? 








COMPLEX CAMS ARE DIE CAST— 
IN ONE PIECE 


Die castings offer extraordinary flexibil- 
ity of design in producing pulleys, wheels, 
gears, ratchet elements, cams, etc. Consider, 
for example, the various types of zinc alloy 
die cast cams in the drawing above. Even 
track cams are readily die cast to size and 
there aré numerous cases in which two or 
more cams, aside from such other parts as 
gears, bosses, pivot pins, stops, ratchet teeth 
and the like, are produced as integral parts 
of one casting. Important savings in ma- 
chine work are realized when intricate cams 
are die cast to correct contour, for then they 
do not have to be machined individually. 


In die casting the precision work is done 
on the die, and the thousands of castings 
produced in it have only minute variations 
in essential dimensions. If possible, cams 
which must be held within close dimen- 
sions should be so designed that, in die cast- 
ing, flash will not occur on the working 
face or faces. This eliminates the possibility 
of affecting the accuracy of these surfaces 
in the flash removal operation. 

For additional data on die casting design 
ask us—or your die casting source—for a 
copy of the booklet shown below. 









Send for 
your copy 
a 


FOR DIE CASTING ALLOYS 





The New Jersey Zinc Company, 160 Front St., New York 7, N. Y..@ 





HORSE HEAD SPECIAL (v2w2cidn) ZINC 
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Farm Electrification Has 


Eilbtid 


Implications For Design Engineers 


UCH attention is being directed to 

farm electrification today. Last 
month, the interests of agricultural, educa- 
tional, industrial and public utility leaders 
were brought to a focus at the National 
Farm Electrification Conference at Chi- 
cago. The subject also received attention 
the week before at NEMA’s 20th Annual 
Meeting in Atlantic City (see page 108). 


Farm electrification is not a new idea. 
But the concepts of its potentialities have 
changed radically in the last few years, 
particularly since the war. Originally, the 
goal was to bring the farmer out of kero- 
sene twilight into incandescent light. Then 
it was to supply the farmer’s wife with 
urban-type electric appliances. The latest 
concept is of the farm as a factory, as a 
heavy power user, as perhaps the greatest 
potential market for integral horsepower 
motors in the next decade. 


A recent survey indicated over 225 uses 
for electrical service on farms and more 
are constantly appearing. Besides milking 
cows, cooling milk and pumping water, 
electricity can process farm products and 
facilitate the removal of animal refuse. In- 
cluded in the former category are bone and 
ensilage grinders, grain blowers, corn 
shredders and huskers, hay curing equip- 
ment, clover hulling, and chicken pickers. 
Feed elevating, conveying and processing 
machinery awaits simplification of its con- 
trol and operation, as does the machinery 
for handling the refuse of production. 
Here, particularly, motors and controls 





must be protected from contamination and 
abuse. 


Some idea of the power potential can be 
gained from the fact that a 7'4-hp motor 
has been found to be the most economical 
as a general-purpose power unit. More than 
likely this motor will not be standard. It 
will have extra features to broaden its use- 
fulness on the farm and will incorporate 
special protective and safety features. 


Lighting and heating applications are 
also ready for development. Stimulating 
egg production and plant growth with elec- 
tric light is well known. Supplying vita- 
min D to animals through ultraviolet irra- 
diation is just coming in, as is the use of 
germicidal lamps for controlling disease. 
Further development of insect control by 
electricity is in the offing. Another prom- 
ising idea is the use of soil-heating cables 
for seed starting beds, also radiant heating 
units to take care of occasional cold snaps. 


The farm is a food producing factory, 
more and more an electrified factory. Ten 
years ago, 30-amp entrance services were 
sufficient to serve the average electrified 
farm. Today, 60-amp, three-wire services 
are proving inadequate, and 100-amp serv- 
ices or larger are envisioned for the most 
progressive farms. 


If engineering talent seeks new fields to 
conquer, it might be well worthwhile to 
study the needs of the farm factory. De- 
sign engineers can and will make some 
noteworthy contributions to farm electrifi- 
cation. 








Very Thin Electrical Steel 
For High-Frequency Components 


* Silicon steel, cold-rolled into strip of thicknesses as small as 
1 mil, has been found to be an entirely practical material for mag- 
netic cores in circuits operating at frequencies up to 2 megacycles. 


G. H. COLE 


Associate Director, Research Laboratories 
The American Rolling Mill Company 


of thin-gage electrical steel and its utilization in 
magnetic cores, which occurred during the war, 
make possible the designs of electrical apparatus suit- 
able for peacetime applications that would not have been 
feasible a few years ago. A discussion of the properties 
and new methods of production of very thin steels for 
electrical uses may be of value to engineers interested in 
television, radar, high-frequency induction heating, 
sonic detection, airborne electrical equipment, and other 
high frequency devices. Among these special purposes! 
are loran, lanac, teleran and GCA (ground-control-ap- 
proach of planes in zero ceiling). 
This discussion will be limited to magnetic material 


[or tin-gage ets advances in the production 
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half the thickness of the lightest material used exten- 
sively for transformers operating on 60-cycle power 
and especially to strip much thinner than this. 

The demand for electrical steel lighter than 29 gage 
(0.014 inches) was felt during World War I, dropped 
in the years between the wars, and rose to new heights 
during World War II. This renewed demand was due 
to the great increase in the number of airplanes, and to 
new applications such as radar that developed during 
the war years. 

Electrical motors of small weight in proportion to 
horsepower were made possible in airplane electrical 
systems by use of frequencies such as 400 cycles per sec. 
Electrical steel 5 and 7 mils thick was used for such 
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Fig. 1 (left) —Core losses at various frequencies for 3-pe! 

cent silicon steel, 0.002 in. thick. Fig. 2 (right)—Core 

losses at various frequencies for 3-per cent silicon steel, 

0.003 in. thick. Solid line—half parallel, half transverse 

to rolling direction. Dashed line—all parallel to rolling 

direction. Note considerable difference in losses with 
0.002 and 0.003-in. steel. 
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Fig. 3 (left)—Core losses at various frequencies for 3-per cent silicon steel, 0.005 in. thick. Solid line—half 

parallel, half transverse to rolling direction. Dashed line—all parallel to rolling direction. Fig. 4 (right)—Core 

losses at various frequencies for 3-per cent silicon steel, 0.007 in. thick. Solid line—half parallel, half transverse 
to rolling direction. Dashed line—all parallel to rolling direction. 


applications. Other applications involved the use of 
currents of much higher frequency of alternation, such 
as induction heating equipment. In some applications 
thin steel made it possible to build up the flux in a few 
microseconds as, for example, in magnetic shunts of a 
synchrotron, a large device used in the study of nuclear 
physics. 

Wide-band transformers for repeater amplifiers in 
new types of communication systems illustrate poten- 
tial uses for high quality electrical alloys one or two 
mils thick. It is possible that certain intermediate- 
frequency radio transformers can use wound cores 
of extremely thin steel to even better advantage than 
powdered core or air-cored coils—this because of very 
high magnetic permeability of wound cores and their 
reasonably low core loss at frequencies of many kilo- 
cycles. 

In certain types of equipment, such as the pulse 
transformers of radar devices, the current does not 


Frequency* 
(cycles/sec) 


Permeability*® at 
operating induction 


"2,000,000 | 30 
2'000,000 300 
1,000,000 | 1,000 


600,000 300 
200,000 | 500 


100,000 300 
30,000 3,000 
10,000 | 10,000 
10,000 | 3,000 

1,000 10,000 


* Assumed for illustration. 
operating induction. 


Other factors may necessitate even thinner steel. 
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reverse its direction but electrical energy is sent out 
in impulses of extremely short duration. To produce 
these impulses it is mecessary for the magnetic flux 
in the iron cores of the devices to rise to its maximum 
value in a very short part of the cycle, remain nearly 
constant over much of the pulse, and then to drop to 
zero or a very low value. This forms a flux-time wave 
of approximately rectangular form. Many of the 
pulses are transmitted each second and yet the inactive 
time interval between pulses is exceptionally long com- 
pared to the length of time required for each pulse. 
Hence the steep wave front of the pulse corresponds 
in some respects to sinusoidal waves of frequencies 
of millions of cycles per second. Power ranging from 
100 to 10,000 kilowatts? is carried by these trans- 
formers for the duration of each square pulse. During 
the latter stages of the recent war, 100-kilowatt modu- 
lators were constructed for radar systems with cores 
of 2-mil electric steel weighing only one-half pound, 


Table I—Maximum Useful Thickness of Steel at High Frequency 





Commercial thickness** 
to be specified 
(mils) 


Penetration by magnetic flux 
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A volume resistivity of 45 microhm-centimeters was also assumed. - The permeability will vary widely with the 






























Magnetizing force , Oersteds 
(1 oersted= 2.02 amp- turns per in.) 








Fig. 5 (left) —Magnetiz zation curves for 3-per cent silicon 
steel, 0.003 in. thick. Solid line—half parallel, half trans- 
verse to rolling direction. Dashed line—all parallel to 
rolling direction. Fig. 6 (right)—Core losses at low in- 
duction and at 60 cps for thin silicon steel. A— 0.003 in. 
thick, 50/50 grain. B—0.007 in. thick, 50/50 grain. 
C—V0.007 in. and D—0.003 in. thick, parallel grain. 


whereas earlier models had cores weighing 20 times 
as much. Cores for 10 megawatt units weighed only 
five pounds. 

Cores of transformers and other electrical devices 
operated at high electrical frequency must either be 
made of magnetic materials having a much higher 
electrical resistivity than used in 60-cycle transformers 
or the laminations must be much thinner. Otherwise 
the energy loss would be prohibitively high and only 
a small portion of each lamination would carry the 
magnetic flux due to skin effect.» * Molybdenum 
permalloy’® with a fairly high resistivity of 55 microhm- 
centimeters, and Mumetal*? with 60 microhm-centi- 
meters, have excellent permeability at low induction, 
but they saturate at less than half the induction of the 
silicon steel widely used in transformers. Saturation 
values equal to 55 to 75 per cent of that of silicon steel 
can be obtained with two other nickel-iron alloys, 
Monimax. and Sinimax™ in which still higher re- 
sistivity (80 and 90 microhm-centimeters) is found. 

Alloys with a 45 to 90 per cent nickel content have 
characteristics suitable for certain high-frequency ap- 
plications.? They have a resistivity® close to 50 microhm- 
centimeters but they saturate at about 75 per cent of 
the induction found in silicon steel. Because of this 
higher saturation value and other good magnetic 
characteristics, silicon steel is widely used in magnetic 
cores operating at high frequencies. Modern methods 
of cold reduction permit it to be rolled thin enough to 
reduce the eddy-current loss to reasonable values, even 
though the resistivity (50 microhm-centimeters) is not 
unusually high for magnetic alloys. 

This reduction in thickness seemed to be a much 
more practical way to lower the energy expended 
the cores of high frequency devices. The thickness to 
which the material must be reduced to insure that 
substantially all the cross-sectional area of the lami- 
nations carries magnetic flux can be determined in dou- 
bling the maximum penetration permitted by skin effect. 
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The magnitude of this penetration can be roughly 
approximated for frequencies of a few thousand cycles 
per second or less by the following equation :° 


5 |? 
.-= 03 oF 


where d is the penetration of the flux in centimeters. 
r is the resistivity in microhm-centimeters. 
f is the frequency of alternation of the electrical 
currents in cycles per second. 
pw is the permeability of the magnetic material 
at the induction at which the core is operating. 
Table I shows the maximum thickness permitted 
by skin effect calculated in this approximate manner 
for a wide range of frequencies. Usually it is not 
necessary to make this calculation with the refinements 
that can be obtained by more accurate formulas oi 
much greater complexity, as the actual gage used will 
be determined by other factors. Among these aré 
the availability of steel in various standard gages ané 
their prices. 
The core loss may limit the design induction and 


Table Il—Armeo Core Loss Guarantees for 
Very Thin Electrical Steel 


Thick- | Frequency Induction | Grain of 
ness (cycles/sec) | (kilogausses) | sample | Tested | (\ 


.002” 100,000 0.25 Parallel As cut 
.003 10,000 1 7 . 
005 1,000 5 50-50 

.007 400 10 “5 


* Typical 
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the iiduction will determine the permeability. If the 
devi e is operated for only a few seconds at a time, 
the induction might be so high (say 19 kilogausses) 
that ‘the permeability would be only 30. If the induc- 
tion were near 6 kilogausses, it might be as high as 
10,000. At lower inductions the other permeability 
yalucs assumed in Table I might be encountered. 
Owing to the longer time required for putting a 
given weight of steel through each of the manufacturing 
processes, and the danger of damaging this light ma- 
terial in handling, manufacturing costs are high. In- 
crease in cost of the extremely light gages over that 
of electrical steel used for 60 cycle applications, varies 


> 


5 : , 
—, where ¢ is the thickness of the 


approximately as — 
steel in mils. This indicates that the designer should 
specify no lighter gage than the maximum permitted 
by the energy losses and skin effect. This cost relation- 
ship holds for strip as thin as 1 or 2 mils; so despite 
the high cost per pound compared with electrical steel 
for 60-cycle applications, the value of thin-gage elec- 
trical steel is apparent for high frequency applications. 


MAGNETIC PROPERTIES 


The energy dissipated as core loss has two important 
components, namely the hysteresis loss and the eddy- 
current loss. If the skin effect is negligible, due to 
the use of sufficiently thin laminations in the core, 
the hysteresis loss will vary approximately as the first 
power of the frequency and will be substantially con- 
stant for a wide range in thickness. On the other 


hand, the eddy-current components will vary approxi- 
mately as the square of the frequency and the square 
of the thickness of the laminations for the ranges of 


interest. In many applications the eddy-current com- 
ponent will be of the order of half of the total core loss; 
hence the thickness used will be determined in part 
by the maximum permissible core loss. This may be 
of the order of 2 to 5 watts per lb., depending upon the 
size and type of equipment and facilities for cooling it. 

Curves of Figs. 1, 2, 3 and 4 show the variation in 
core loss with frequency for various inductions in 
cold reduced electrical strip 2, 3, 5 and 7 mils thick, 
respectively. This cold-rolled alloy contains approxi- 
mately 3 per cent silicon, the remainder being nearly 
pure iron. Fig. 5 shows the magnetization data for 
the 3-mil strip, which are typical of those for 2, 5 and 
7 mils also. Note that the permeability for these light 
gages compares favorably with that of silicon steel 
used for 60-cycle applications. 

The magnetic properties of thin-gage electrical steel 
at low inductions are sometimes of interest to de- 
signers, which is why Figs. 6 and 7 are presented. 
Fig. 6 shows the core loss at 60 cycles for specimens 
3 and 7 mils thick. Due to the low frequency and the 
thinness of the steel, nearly all this loss is hysteresis. 
The exciting volt-amperes will not be more than 5 
per cent greater than the core loss for these conditions 
ot low inductions and low frequency; so the rms excit- 
Ing current also can be determined readily from Fig. 6. 
The figures indicate that these two specimens happen 
to have differences in their directional characteristics. 

It was not until 1946 that the first attempts were 
made to standardize the methods of testing at high 
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Fig. 7—D-c magnetization curve at low induction for 

thin silicon steel. A—0O.003 in. thick, 50/50 grain. 

B—0.007 in. thick, 50/50 grain. C—0.007 in. thick, 
parallel grain. D—0.003 in. thick, parallel grain. 


frequencies and up to this time standardization work 
has not gone beyond 800 cycles per second. Yet re- 
cent comparisons of the test results made by various 
laboratories interested in the manufacture and use 
of very thin electrical steel have shown surprisingly 
good agreement, even though many different types of 
equipment and meters were used. Because test methods 
have not been standardized, there were no published 
guarantees on magnetic quality in common use during 
the war. Since then one supplier, The American 
Rolling Mill Company, has announced the core loss 
limits given in Table II. 

Suggestions regarding the thickness of material suit- 
able for certain frequency ranges are given in this 
table. The core loss at 400 cycles and 10 kilogausses 
may be quite similar for several of these thicknesses 
as there is a tendency for the hysteresis loss to in- 
crease as the thickness is reduced. This makes it 
advisable to select the correct gage with the aid of 
core-loss guarantees based on a test frequency approxi- 
mating the operating frequency. This is much safer 
practice for high-frequency applications than to choose 
between two available gages or grades of steel by a 
core loss test at 60 cycles or 400 cycles. 

The core loss guaratees of Table II are based upon a 
sinusoidal flux wave. Should the actual conditions for 
testing samples of the steel or magnetic alloy result in 
a wave shape differing somewhat from this ideal wave 
shape, the test values of loss are corrected by a small fac- 
tor to correspond to the standard condition. 

Adequate insulation from one lamination to the next 

(Continued on page 190) 
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R. L. White, retiring president of NEMA, congratu- 
lates his successor, R. Stafford Edwards. 


OME 120 meetings of divisions, sections, groups 
S and committees took place at the 20th annual 

meeting of the National Electrical Manufacturers 
Association, held Oct. 28 to Nov. 1 at the Hotel Tray- 
more, Atlantic City. Rural and suburban market de- 
velopment, farm electrification promotion, adequate 
wiring and public relations came up for discussion at 
the general session. Awards were made at the annual 
luncheon and new officers elected. The association’s 
50-year Gold Certificate was presented to W. J. Grady, 
(in absentia), chairman of the board, Faries Manu- 
facturing Co., Decatur, IIl., who is also retiring from 
his company after 50 years’ service; and to R. J. Rus- 
sell, of Century Electric Co., and P. C. Turk, of Gen- 
eral Electric Co., pictured on the opposite page. Mr. 
Russell, who began his electrical career in 1891, is a 
member of NEMA Board of Governors. Mr. Turk, 
who has been with G-E since 1893, is a specialist in 
switchgear design. 

At the luncheon, Edward C. Huerkamp, sales man- 
ager of the lighting division of Westinghouse Electric 
Corp., Cleveland, was presented the James H. McGraw 
Manufacturers Award for electrical men in recognition 
of his constructive contribution to the lighting equip- 
ment branch of the electrical manufacturing industry. 
Principally, he was cited for his work in organizing 
and directing the first International Lighting Exposi- 
tion held in Chicago last April, as well as for his 
leadership in the organized activities of this industry. 
He is a member of the executive committee of NEMA’s 
Street and Traffic Safety Lighting Bureau as well 
as chairman of the technical committee of the RLM 
Standards Institute. Mr. Huerkamp is also active in 
the Illuminating Engineering Society. 
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NEMA’S 20th 
Annual Meeting 


* Elects Stafford Edwards president, retains 
vice-presidents, bestows awards on old-timers, 
appraises expanded markets for its products, 


To succeed R. L. White, president of Landers, 
Frary & Clark, R. Stafford Edwards, president of 
Edwards and Company, Inc., Norwalk, Conn., has been 
elected president of NEMA. The company, which was 
founded in 1872 by Mr. Edwards’ grandfather, Robert 
Edwards, is one of the oldest electrical manufacturers 
in the country. It specializes in equipment for signal- 
ing, communication and protection. During World 
War II its war production effort was rewarded with 
five Army-Navy “E’s” and five Maritime “M’s”. Mr. 
Edwards is also president of an associated company, 
Edwards of Canada, Ltd. 

Mr. Edwards was born in New York City, January 
19, 1900. He attended public schools in New Rochelle, 
N. Y. and Montreal, Canada, also St. John’s School, 
Manlius, N. Y. His entry into the communication field 
came about as a result of World War I. After en- 
listing in the French Army in 1916 and serving almost 
continuously at the front, he returned to the United 
States in 1917 to enter the employ of the Western 
Electric Co. for a short education in radio. In June, 
1918, he went overseas again with the 321st Field 
Signal Battalion as Master Signal Electrician. Upon 


The electrical manufacturing industry of this 
country is an outstanding example of the free enter- 
prise system. The National Electrical Manufac- 
turers Association consists of five hundred manu- 
facturers, most of which would be considered small, 
not more than a dozen large, and the rest medium. 
None of them is the result of government subsidiza- 
tion or cartels. The large ones had homely early 
beginnings and simply followed the natural growth 
of that genie electricity which provides all things 
for easier, pleasanter and more convenient living. 
The small ones have equal voice in the affairs of 
NEMA and will grow as large as they please. 

It wouid be false modesty to deny that it is a 
great honor to be the titular head of NEMA, but it 
is of more importance to realize that perhaps only 
in this country could there be as many as five hun- 
dred manufacturers of an industry, all cooperating 
for the good of not only electrical manufacturing 
but the advancement of all branches of the electrical 
industry and, in fact, all industry. 

Such is the constructive character of NEMA. 
The largest market in history stands before us and 
NEMA will work to put more and better appliances, 
equipment and supplies within everyone’s reach and 
for a return to the peaceful, prosperous, productive 
and useful way of life which is typically American. 


R. STAFFORD EDWARDS 
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Leonard Kebler of Ward- 
Leonard is back in his 
old job as NEMA treas- 


urer. 


his return to this country in 1919, he was employed 
by the supply department of the Western Electric Co. 
(now Graybar) and in 1920 by the R. W. Lillie Corp., 
as a salesman. In 1921 he joined Edwards and Com- 
pany as a salesman, becoming sales manager in 1926, R. J. Russell (right), vice-president and secretary, 
aud vice-president in 1929. He was elected president Century Electric Co., receives 50-year certificate award 
of the company in 1936, following the death of his from President White of NEMA. 
father, Robert Edwards, Jr. 
In 1942 Mr. Edwards was a special assistant to 
Donald M. Nelson in the War Production Board. 
He has been active in NEMA since 1933 and last 
year was elected treasurer and a member of the Board 
of Governors. 
Leonard Kebler, chairman of the board of Ward 
Leonard Electric Co., Mount Vernon, N. Y., was 
elected treasurer, succeeding Mr. Edwards. This is 
a familiar post for Mr. Kebler, who was NEMA 
treasurer from 1938 to 1942. He is also a past presi- 
dent (1943-44) of the association. 
Four new members elected to the Board of Governors 
are H. A. Hudson, manager of sales, electrical division, 
Wagner Electric Corp., St. Louis; P. M. Bratten, 
general sales manager, Frigidaire Division, General 
Motors Corp., Dayton, Ohio.; James C. Daley, presi- 
dent, Jefferson Electric Co., Bellwood, IIl., and H. E. 
Seim, vice-president and general manager of The 
3ryant Electric Co., Bridgeport, Conn. 
The five vice-presidents of NEMA are all holdovers P. C. Turk (left) , executive assistant engineer, General 
from last year. With the exception of Everett Morss, Electric Co., Philadelphia, receives 50-year certificate 
award from R. L. White. Seated between them is 


they are pictured below. ; é 
Edward C. Huerkamp. 


(Continued on page 200) 


Sis. RES f 
«BEES. Sie POR 


SEE Rm a 


Four of NEMA’S five re-elected vice-presidents. Left to right—J. K. Johnston, vice-president of National Vul- 

canized Fibre Co.; H. E. Blood, president of Norge Division, Borg-Warner Corp.; R. W. Turnbull, president of 

Edison General Electric Appliance Co.; and W. C. Johnson, vice-president of Allis-Chalmers Mfg. Co. Not 
shown is Everett Morss, president of Simplex Wire & Cable Co. 
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Controlling Speeds of A-C Motors 


with Electronic Means 


* Whether amplifying minute currrents to energize fields of rotating 
equipment or’ handling the full-load armature currents of fairly large 
motors, the electronic tube has possibilities not to be overlooked. 


WILLIAM H. ELLIOT 


Supervising Electronics Engineer 
Cutler-Hammer, Inc. 


r | YHOUGH not receiving the attention accorded to 
their use in the control of d-c motors on a-c 
power, vacuum tubes are serving daily in the 

control of a-c motors, large and small. They serve not 

only in supervisory control circuits but also in power 
circuits, carrying full motor currents. 

At the risk of superficiality, this paper reviews some 
of the basic electronic circuits employed in the operation 
of drag-cup, shaded-pole, universal, and wound-rotor 
motors and presents original material on the speed 
control of wound-rotor motors through the use of 
thyratrons or ignitrons in one of the three power supply 
lines to the primary terminals of the motor. 

Drag-cup motors’? are two-phase induction motors, 
designed with accurately balanced, low-inertia rotors for 
servo or follow-up applications. The rotor consists of 
a cup of non-magnetic material, such as aluminum or 
copper, mounted on a shaft for rotation between a con- 
ventional distributed-pole two-phase stator and a fixed, 
round lamination stack which is used to complete the 
magnetic circuit. When run on a single-phase supply 
a capacitor is connected in series with one of the stator 
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windings to obtain a phase shift for producing a two- 
phase rotating field. Motor torque results from the re- 
action of eddy currents in the drag-cup with the air-gap 
flux. 

According to published figures, the stalled torque of 
a 60-cycle drag-cup motor with an aluminum cup 
amounts to 0.50 oz-in. and with a copper cup, 0.656 
oz.-in. The no-load speed is 2930: rpm and the speed- 
torque curve is nearly linear. Hunting is reduced to a 
minimum by the low inertia of the rotor. 

Manual switching means may be employed to energize 
both windings simultaneously for unidirectional opera- 
tion or to reverse the phase sequence for reversing oper- 
ations. Confining our attention to electronic control, 
Fig. 1 shows a bridge-type photoelectric circuit which 
through the use of thyratrons provides reversible opera- 
tion of the drag-cup motor directly on a-c lines. In 
this circuit, a push-pull, class-B output transformer 
serves to match the thyratrons to the motor. IIlumina- 
tion of one phototube will cause the motor to revolve 
with a speed varying approximately in proportion to 
the amount of light. With both phototubes equally 
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Fig. 1 (left)—Control of a drag-cup motor by a pair of No. 929 phototubes through No. 2051 hot-cathode gas 

tetrode rectifiers. Phase 2 of the drag-cup motor is energized only in response to light activating one or th 

other of the phototubes. Fig. 2 (right)—Control of a universal motor by means of two field windings, eac/ 
one supplied, alternatively, by a thyratron controlled in turn by a switch. 
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lighted, or with no light, the motor receives no voltage 
on the controlled phase and so remains at standstill. 

Saturable reactors in combination with tube circuits 
may be used to advantage, likewise, for speed control 
and reversing operations. Other circuits may be em- 
ployed which, through the introduction of direct current 
in one of the windings, provide the additional feature 
f d-c braking. The references listed provide further 
information on these circuits. 


SHADED-POLE MOTOR CIRCUITS 


“A shaded-pole motor is a single-phase induction 
motor provided with an auxiliary short-circuited wind- 
ing or windings displaced in magnetic position from 
the main winding.”* Manual control of this motor 
involves simply energization of the main winding in a 
unidirectional motor or energization of the main winding 
and closure of one of the two auxiliary winding circuits 
in the case of a reversible motor. 

These motors are usually of %o-hp or less in rating 
and are used mainly in such applications as advertising 
machines, damper controllers, positioning units, and 
laboratory devices. 

Where automatic operation or perhaps response to 
some low-powered stimulus is desired, the switching 
functions may be performed in the auxiliary winding 
circuits through the use of small thyratrons. Speed 
control may be obtained additionally by the use of 
appropriate phase-shift circuits. 

As the auxiliary windings or shading coils are gener- 
ally low in voltage and impedance, it is usually neces- 
sary to interpose a transformer between the windings 
and the tubes to obtain a more efficient circuit or to 
employ a motor having high impedance shading wind- 
ings. 

Use of saturable reactors in the grid phase-shift 
circuits permits one to control the direction and speed 
of the motor by variation of the d-c winding current 
of the reactors. These currents are sufficiently low 
to be handled readily by receiver-type tubes in any of 
a variety of electronic circuits. 

“A universal motor is a series-wound or a compen- 
sated series-wound motor which may be operated either 
on direct current or single-phase alternating current at 
approximately the same speed and output... .” 

These motors are widely used in fractional horse- 
power sizes where more power is required thari either 
the drag-cup or shaded-pole motor provides. Such 
applications are: food-mixers, sewing machines, type- 
writers, calculating machines, and high-speed recording 
and controlling devices. Series-wound motors: provide 
high starting torque, adjustable speed, high speed and 
high efficiency. 

Electronic control of a reversible universal motor may 
be achieved by employing a single thyratron tube in 
series with each of the two directional field windings, as 
indicated in Fig. 2. This circuit shows a simple ON- 
OFF control system which permits a sensitive relay to 
supervise without carrying appreciable current through 
its contacts. The circuit shown is employed to position 
automatically the work plates of a high-frequency pre- 
form heater so as to keep the oscillator load constant 


— 


American Standard Definitions of Electrical Terms, No. 10. 10. 355. 
American Standard Definitions of Electrical Terms, No. 10. 10. 210. 
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WOUND - ROTOR 
INDUCTION MOTOR 


3-PH. FULL- WAVE 
RECTIFIER 


Fig. 3—Jnduction motor with output from its wound 

rotor rectified and fed to a d-c motor on same shaft 

with induction motor, thus avoiding losses where con- 
trol is effected by resistance in rotor circuit. 


during the heating cycle. 

In this circuit the secondary of transformer PT serves 
the dual functions of providing power for the tube 
filaments and of providing a potential on the grids with 
respect to the cathodes which is 180 deg out-of-phase 
with respect to the anode potential, so that with the 
FORWARD-REVERSE switch open, neither tube 
conducts. 

When the switch is moved to the FORWARD or 
REVERSE position, the corresponding grid is brought 
to cathode potential and the motor operates as long as 
the circuit is maintained. The switch may be a device 
which is responsive to current, temperature, position, 
or some other physical phenomenon. Its contacts need 
carry only very small currents. 

Speed control, if warranted, may be obtained by 
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Torque of combined a-c and d-c motors in 
per cent of a-c motor rated torque 
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Fig. 4—Torque and speed relationships in arrange- 
ment of motors shown in Fig. 3. 
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ELECTRONIC CONTROLLER 


Fig. 5—Control of speed of wound-rotor, 3-ph motor 
with a pair of thyratrons or ignitrons in one leg of 
the supply circuit which are subjected to a phase- 
displacing voltage on their grids, resulting from com- 
parison of tachometer voltage with a standard or ref- 
erence voltage corresponding to the speed desired. 
The diagram at the upper right, illustrating this action, 
is explained in the text. 


employing a small tachometer on the shaft of the motor, 
comparing its output with a reference voltage, and 
employing the amplified difference to operate a satur- 
able-reactor, phase-shift circuit to control the amount 
of tube conduction. 

For full-type, high-speed recorder applications*, it 
has been found that a series commutator motor serves 
very well. A reduction in field turns below standard 
d-c practice provides improved performance with the 
motor receiving power through one or the other of a 
pair of thyratrons, for forward or reverse torque. 

The author of the article to which reference is made 
above has paid particular attention to the elimination 
of overshooting and states that a satisfactory solution 
of this problem lies in the reduction of motor speed 
as the balance point is reached. This has been ac- 
complished most satisfactorily by employing an electric 
tachometer to measure the motor speed and control 
it. The speed of rebalance of a recorder system may 
thereby be made proportional to the amount of un- 
balance. Use of a square-law tachometer, the output 
of which provides a measure of the kinetic energy of 
the moving system, offers a means of rebalancing in the 
shortest time without overshooting. 


WOUND-ROTOR MOTOR CIRCUITS 


The demand for simple, rugged, adjustable-speed 
drives for industry has been a constant challenge to 
electrical and mechanical engineers the world over. 
The developments resulting from intensive effort on 
this problem have yielded electrical and mechanical 
solutions of a wide variety, each with its own features 
and limitations. 

Induction and synchronous motors provide industry 
with two a-c machines which are unsurpassed in sim- 
plicity, reliability and economy. Unfortunately for 
many applications, however, these motors inherently 
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have constant speed characteristics. Special types of 
moturs-have been developed for adjustable-speed driv:s, 
but their use is limited because of cost, size, or operat- 
ing characteristics. 

Where adjustability of speed is required, using a-c 
power, the wound-rotor motor has received wide ac- 
ceptances. The wound-rotor motor is an induction 
motor having distributed-polar or phase-wound stator 
and rotor windings. The terminals of the rotor wind- 
ings are connected to slip rings on the motor shaft. 
Through stationary brushes in contact with the slip 
rings any desired value of impedance may be added 
to the secondary circuits. The motor has a definite 
speed-torque characteristic for any given value of 
secondary impedance, so that it may be made to operate 
at anywhere from zero to practically synchronous speed 
and from zero torque to a maximum which depends 
upon the motor design. The torque efficiency of this 
motor is the highest of all a-c motors. (Torque effi- 
ciency is defined as the ratio of developed torque in 
per cent of full load torque to the motor current drawn 
in per cent of full load current). 

The disadvantages inherent in a wound-rotor motor 
are that with a relatively large amount of secondary 
resistance, i. e., for operation in the lower speed range, 
the regulation of the motor is high and the efficiency 
is low because of the amount of power which is dissi- 
pated in the secondary resistor, i. e., the slip energy. 

Along with other approaches, it is only natural that 
attempts have been made to overcome the high regu- 
lation and low efficiency of reduced-speed, wound-rotor 
motor drives by resorting to electronics. Vacuum tubes 
may be used in control circuits only, in power cir- 
cuits to handle motor currents directly, or in both. 


USING SECONDARY RESISTANCE 


As mentioned above, one of the disadvantages of a 
wound-rotor motor is its high regulation at the lower 
speeds. For example, if sufficient resistance is inserted 
in the secondary to permit driving a load of 80 per 
cent of rated torque at 20 per cent of rated speed, a 
load variation of 20 per cent of rated torque would 
cause a speed variation of 20 per cent of ratéd speed. 
In applications such as graphic arts or newspaper 
printing-press drives, the loads may change consider- 
ably as a result of variations in the number of units 
driven, the weight of paper being printed, or the 
temperature of the machine. The resulting speed 
variations are undesirable and often intolerable. 

A rather obvious approach to this problem is to 
regulate the secondary resistance automatically in re- 
sponse to the speed of the drive. This may be done 
by employing a tachometer generator on one of the 
driven shafts to provide a voltage which is propor- 
tional to speed. This voltage is compared with an 
adjustable reference voltage which determines the 
speed of the drive. The amplified difference between 
these voltages is made to operate relays which control 
the operation of a pilot motor, which in turn drives 
the face plate secondary regulator to insert the correct 
amount of secondary resistance required to maintain 
the present speed. 

Since there is a time lag in both the control untt 
and in the response of the drive, hunting must be con- 
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tro. ed. Hunting may be avoided for given load con- 
ditions by introducing an anti-hunting voltage in series 
wit!: the tachometer generator voltage of one polarity 
during acceleration and of the opposite during de- 
celcration, so that in effect, the proper position of the 
regulator ‘arm is anticipated and over-shooting is 
avoided. By making this voltage adjustable in magni- 
tude, the anti-hunting system may be matched to drives 
of widely varying inertias. 

This system permits pre-setting or adjustment of 
a speed, including automatic acceleration to and main- 
tenance of that speed. The accuracy with which the 
speed may be held depends largely upon the number 
of steps provided in the secondary regulator. Standard 
regulators may have up to about 60 speed points. To 
insure maximum sensitivity and a minimum tendency 
to hunt, the speed increments between successive speed 
points should be uniform over the entire speed range. 

Since a pilot motor-driven regulator is not instan- 
taneous in response, this type of control is better suited 
for applications such as printing press drives where 
changes in speed are less frequent than for machine 
tool applications where rapid response to frequent 
speed changes is necessary. It may be applied over 
the range of from 1 to 200-horsepower, but since the 
tachometer and relay unit are largely the same for all 
sizes of drives, it is apparent that the cost difference 
between electronic control and standard push button 
control is a minimum in the higher ratings. 


RECTIFIER CONTROL OF WOUND-ROTOR MOTORS+*5 


In an effort to improve the efficiency of wound- 
rotor motor drives, several non-electronic types of 
drives have been designed which replace the external 
secondary resistance by a source of constant and 
adjustable voltage which has the same magnitude, 
phase, and frequency as the voltage across the external 
resistance of the wound-rotor motor. The secondary 
power ordinarily lost as heat is to a large measure 
returned to the motor shaft or to the power lines de- 
pending upon whether the machine producing this 
voltage is coupled to the wound-rotor motor shaft or 
operates as a separate motor-generator set. In the 
former case, the drive has constant horsepower char- 
acteristics; in the latter, constant torque. The two 
most popular of these arrangements are the Scherbius 
drive and the Kraemer drive. 

The electronic counterpart of a Kraemer drive con- 
sists of a circuit such as shown in Fig. 3.‘ In this 
circuit the output of the secondary is fed through a 
three-phase, full-wave rectifier into the armature of 
ad-c shunt motor. The motor may be directly coupled 
to the shaft of the wound-rotor motor to help drive the 
mechanical load or it may be used to drive an a-c 
generator which returns to the supply system the 
power recovered from the induction-motor secondary. 

The speed reduction which may be obtained with 
this type of drive is a function of the ratio of the rating 
of the d-c motor to that of the a-c motor. As an ap- 
proximation, the relationships for the case of constant 
power have been given as follows: 

With the d-c motor mechanically coupled to the a-c 
drive : 
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Fig. 6—Circuit arrangements for inching and thread- 

ing a 5- or 10-hp motor driving a printing press at 

2 to 25 per cent of rated speed. See detailed descrip- 
tion beginning on next page. 


With the d-c motor driving an auxiliary motor- 
generator set: 


_ fm 


M = 
A 


Where M = d-c to a-c motor ratio, 

A = maximum to minimum speed ratio. 
In other words, in the former case, to reduce the 
speed to 50 per cent of rated value, the d-c machine 
must equal the size of the a-c machine. In a further 
discussion of this relationship, however, it was reported 
that as used for driving large fans over a range of 
from zero to 90 per cent of synchronous speed, a d-c 
motor rated at only about 40 per cent of the total 

power required at full speed is necessary. 
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By employing grid-controlled rectifier tubes, the speed 
ranges may be extended over that with plain recti- 
fiers, but with a sacrifice of torque, as indicated in 
Fig. 4. 


ELECTRONIC UNBALANCED PRIMARY CONTROL 


There are numerous applications, such as paper- 
bag-making machinery, graphic arts equipment, and 
newspaper printing-press drives, where it is necessary 
to perform inching and threading operations at speeds 
from 2 to 25 per cent of rated speed. On newspaper 
printing presses, it has been the practice to obtain a 
2% per cent threading speed by employing an auxiliary 
constant-speed motor operating through a slow-motion 
gearing and an over-traveling clutch. A “take-off” 
speed of approximately 15 per cent rated speed is ob- 
tained by use of a fluttering contactor in the secondary 
circuit. This contactor operates in response to a speed- 
responsive relay to short out a section of secondary 
resistance at frequent intervals so that the average 
torque developed is sufficient to maintain the drive at 
approximately the chosen “take-off” speed. Although 
both of these methods have been employed successfully 
for many years, electronics offers means of obtaining 
these low speeds with increased flexibility, simpler 
mechanical equipment, and quieter operation. 

Referring to Fig. 5, the speed-torque curve of a 
wound-rotor motor with resistance in the secondary 
E 
I pn 
and with a balanced three-phase primary circuit is 
indicated by curve A. If one of the primary terminals 
be disconnected, the single-phase speed-torque curve 
would be approximately as indicated by curve B. As- 
sume now that it is desired to drive at 10 per cent of 





circuit equal in magnitude to approximately 0.80 





NGINEERS and designers have been asking 

about the Annual ELectricAL MANUFACTUR- 
ING Product Design Contest, if it would be resumed 
and when. 

They were referring to the ELecrricAaL MANu- 
FACTURING sponsored contests which were held 
each year before the war called a halt. These con- 
tests were suspended during the conflict because 
all manufacturing plants and their engineering and 
design personnel were concentrating on wartime 
developments. However, with the coming of peace 
and with the return of normal peacetime design and 
engineering pursuits, new civilian and industrial 
products are coming off the drawing boards. En- 
gineering staffs are again giving birth to products 
which become logical nominations for entries in the 
ELECTRICAL MANUFACTURING Product Design 
Contest. 

We had planned to announce the resumption of 
this annually featured event, early in 1947. How- 
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Electrical Manufacturing Product Design Contest 


Will Be Resumed in 1947 





rated speed a load which has a characteristic indj- 
cated by curve C. It is apparent that with the balanced 
primary connection, thé load would be accelerated tp 
point P, the intersection of curves A and C, and would 
run at 40 per cent of rated speed. On the other hand, 
with the single-phase connection, the drive would not 
accelerate since the motor has zero torque at zero speed, 

If, however, the balanced three-phase primary con- 
nection were applied only until the drive had risen to 
10 per cent speed at point Q and then the balanced 
condition and the single-phase condition were applied 
alternately at the proper rate, the speed could be main- 
tained at the desired 10 per cent value. The combina- 
tion of gaseous electron tubes, a tachometer generator, 
and a suitable electronic control circuit make this pos- 
sible. 

A pair of inverse-parallel-connected thyratrons or 
ignitrons in one of the supply lines to the primary of 
the motor perform the required three-phase to single- 
phase switching operations. The ratio between the 
duration of three-phase and single-phase operation each 
half-cycle depends upon the relation between the instan- 
taneous speed of the drive as indicated by the tacho- 
meter generated voltage and the pre-set speed as indi- 
cated by a reference voltage. These voltages are com- 
pared and their amplified difference is employed to 
alter the phase displacement between the grid and 
anode voltages of the thyratrons to provide more or 
less conduction with correspondingly more or less 
torque to bring the drive to the pre-set speed and hold 
it there. 

The elementary diagram in Fig. 6 shows the es- 
sential circuits for complete control of a 5- to 10-horse- 
power wound-rotor motor by this method. Two thyra- 
trons are connected in inverse-parallel in the line con- 


(Continued on page 204) 



















ever, due to the increasing number of inquiries that 
are being received and the interest that is being 
shown by so many product manufacturers, we feel 
impelled to anticipate our formal announcement 
scheduled for some months hence. 

Next year’s event will be known as the Ninth 
Annual ExvecrricAaL MANUFACTURING Product 
Design Contest. It will be open to all those who 
are engaged in the engineering and design develop- 
ment of machinery, appliances and equipment which 
are electrically operated. Cash awards and framed 
scrolls will be given to the winners, as in previous 
years. Watch for complete details in later issues 
of ELectrIcAL MANUFACTURING. 

Thus ELectricAL MANUFACTURING will resume 
a war-interrupted phase of its publishing activities 
that has attracted wide attention by product makers 
throughout the United States and one that has great- 
ly stimulated and encouraged engineers and 
designers in many branches of industry. 
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Electronic Voltage Compensators 
and Current Regulators 


* Automatic control of load current is obtained by arrangements 
for shifting the conduction angles of control thyratrons and power 
ignitrons in proportion to changes in line voltage or load impedance. 


L. A. BECK 


Control Division 
General Electric Company 


NCREASING use of ignitron and thyratron tubes 

for the control of power has necessitated the de- 

velopment of suitable associated control equip- 
ment. This article deals with the types of controls 
which have been developed to provide automatic main- 
tenance of constant rms current to industrial loads. 
Typical loads are resistance welding machines, re- 
sistance-type furnaces, and similar loads requiring con- 
stant rms current input. 

To better understand how these automatic controls 
work, it will be advantageous to review a standard type 
and commonly used power circuit (Fig. 1) in which 
power tubes, generally of the ignitron type, are con- 
nected in inverse-parallel or a “‘back-to-back”’ arrange- 
ment in series with the load. The purpose of these 
tubes is to serve as an electronic switch in controlling 
the power delivered to the load. A-c power is passed 
by virtue of the fact that one ignitron tube may be 
rendered conductive to pass current in one direction 
for one half-cycle, while the other tube, connected in 
a reverse manner, may pass current in the opposite 
direction for the alternate half-cycle. To “fire” or 
render an ignitron conductive, sufficient current must 
be passed through its ignitor circuit to cause ioni- 
zation within the ignitron. This firing current is sup- 
plied by a thyratron tube capable of passing the high, 
short-duration ionizing current. 

When the grids of the firing thyratrons are so con- 
trolled that the point of ionization of the ignitrons 
in each half-cycle may be varied, this control has so- 
called phase-shift heat or current control. Fig. 2 il- 
lustrates this method of control. If the ignitrons are 
made conductive at a point early in each half cycle, as 
shown at A, the current will flow for a large portion 
of the cycle. On the other hand, should the conduc- 
tion angle be retarded, as shown at B, then the cur- 
rent will flow for a correspondingly shorter portion of 
time and will give a correspondingly lower rms value 
of current. 

This method of current control is commonly used 
with ignitrons supplying power to resistance welding 
machines. For these applications a potentiometer set- 
ting determines the conduction angle of the ignitrons 
and thereby the rms welding current. Since heat sup- 
plied to the work in a resistance welding machine 
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varies as the square of the rms current, changing the 
setting of the potentiometer also changes the heat in 
the work.. This method of control is widely used 
since it provides a-stepless means of varying heat over 
a 25-to-1 range. 

Involuntary changes in welding current result in poor 
quality and may be due to either line voltage variations 
or secondary loop impedance changes or both. Since 
the welding circuit is essentially linear, the current is 
proportional to the line voltage. A reduction of 10 
per cent in line voltage causes a corresponding change 
in current, but in terms of heat input this is equivalent 
to a drop of 19 per cent. Impedance changes result 
from the change in the amount of magnetic material 
in the throat of the machine during the weld process. 
On some machines it is possible to change the con- 
figuration of the secondary circuit, and this change 
also influences the circuit impedance. 

Variable that tend to change the welding current 
may be compensated for by changing the conduction 
period of the ignitron power tubes so as to maintain 
rms welding current constant. Control of the conduc- 
tion period may be accomplished manually by varying 


Phase shift current contro/ 
a] 


Limiting 
“resistor 


Fig. 1—Simplified phase-controlled power circuit in 
which two ignitrons are connected in a “back-to-back” 
arrangement in series with the load. 
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‘High load 
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Low load 
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Fig. 2—Phase-control method of current adjustment 
through control of the firing angle of thyratrons. 


a potentiometer in a phase-shift circuit or automatically 
through the use of a fully electronic circuit. The latter 
method is considerably more practical for compensating 
for line voltage variations, since the welds are normally 
only a few cycles long in duration, and line voltage 
changes may occur at any time during the weld. Auto- 
matic compensation is also desirable for maintaining 
current constant under conditions of impedance changes. 
Fully automatic control provides nearly instantaneous 
correction and will hold current within the limits of 
meter accuracy. 

Automtaic regulation of the welding current is ac- 
complished electronically by changing the point of 
firing of the ignitrons. If the current tends to increase 
because of line voltage increase or impedance increase, 
the firing point is automatically retarded, thereby re- 
ducing the conduction time of the ignitrons to keep 
the rms current constant. Conversely, if the circuit 
impedence or voltage tends to cause current reduc- 
tion, the firing point is automatically advanced until 
the factors tending to change the current are com- 
pensated for. , 

Two separate but similar types of controls have been 
developed for providing automatic compensation. The 
first and simplest is known as the voltage compensator. 
Actually, this control does not regulate voltage, but, 
rather, provides automatic-current compensation for 
changes in line voltage. This control does not compen- 
sate for current changes resulting from impedances; 
therefore, a second and slightly more complex control 
was developed, known as the current regulator. It derives 
its operating signal directly from a current transformer 
in the power circuit and automatically maintains cur- 
rent regardless of the variables tending to change the 
current, whereas the voltage compensator compen- 
sates only for line-voltage variations. 

In the discussion that follows, electronic controls 
applying specifically for use with resistance-welding 
machines will be described, because nearly all applica- 
tions of these controls have been for automatic current 
control of resistance-welding loads. Many other ap- 


Fig. 3 (on opposite page) —Schematic diagram of op- 

eration for voltage compensator based on a dummy 

circuit that continuously scans line voltage conditions 

whether the power ignitrons (9 and 10) are conduct- 
ing or not. 
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Fig. 4—Operation of voltage compensator with re- 
duced line voltage (B) and increased line voltage (C). 


plications are feasible, however. Such regulators or 
compensators may be applied to power circuits requir- 
ing constant rms current when subjected to any or all 
of the following circuit variables : 
1—Power supply voltage ; 
2—Impedance changes due to 
a—temperature change; 
b—circuit configuration change; 
c—inductance change ; 
d—resistance change; 
3—Any other variable tending to cause current 
change. 

Applied to a resistance welder, this control will 
hold the welding current to within +2 per cent of 
the nominal setting, for impedance changes that would 
otherwise have produced a +20 per cent variation 
in welding current. This +20 per cent change, how- 
ever, is by no means the limit of its regulating range. 
Actually, the regulator will maintain current within 
+5 per cent for a possible circuit impedance change 
of five times its initial value. For line variations of 
+10 per cent and —20 per cent, the voltage regulator 
will hold the current within +2 per cent of the pre- 
selected value. 


THE VOLTAGE COMPENSATOR 


The voltage compensator owes its value to the 
relationship existing between rms current and the load 
and the average voltage taken over a specific interval 
of each half-cycle of line voltage. Because of this 
relationship, accurate control of the load current may 
be obtained by setting up a dummy circuit to look at 
the line voltage and shift the conduction angle of the 
ignitrons proportional to line voltage changes. The 
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basis of operation of this control should not be con- 
fused with systems that provide a shift in conduction 
angle of the ignitrons directly proportional to the change 
in either average or rms line voltage. In those systems, 
the accuracy of compensation is limited by the non- 
proportionality between phase-controlled current and 
line voltage. The relationship, however, between rms 
current and the interval of line voltage used by this 
compensator is more nearly proportional. 

Fig. 3 is a schematic diagram of the voltage compen- 
sator reduced to its bare essentials. For simplicity, 
all components such as grid resistors, grid capacitors, 
and components used in d-c rectification circuits have 
been omitted. Certain other components providing ad- 
ditional features essential to satisfactory operations, but 
which do not contribute anything to the understand- 
ing of the basic circuits, have also been omitted. 

It should be emphasized that the voltage compensator 
is an auxiliary control for use with a main control. The 
main control for resistance welding applications, for 
instance, consists of a power and firing circuit together 
with a timing circuit. Power to the welding trans- 
former is supplied by this control, and it also governs 
the duration of power application. The voltage com- 
pensator, by controlling the conduction angle of the 
ignitrons, acts as an automatic compensator for rms 
current changes resulting from line voltage changes. 
Firing of the power ignitron by the compensator is only 
possible, however, when permitted by the main control. 


USE OF DUMMY CIRCUIT 


It is known that the average of the rectified voltage 
appearing across a slightly reactive phase-controlled 
load is nearly proportional to the rms current in this 
load. This relationship permits an indication of rms 
current in terms of voltage. A simple circuit for ob- 
taining the desired voltage is one in which the voltage 
across the load is rectified by a full-wave rectifier and 
then fed to a capacitor-resistor network for averaging. 
Though this system of measurement would be accept- 
able in some applications, in others it would not. For 
example, power for a resistance welder transformer 
is most commonly applied intermittently and for very 
short periods. During the “off” time, no signal would 
be available and there would be no means of anticipat- 
ing the correct conduction angle for the next “on” 
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Fig. 5—Schematic diagram 

of operation of electroni 

current regulator applied to 
a resistance welder. 


time. The current would not be as desired until after 
the compensator had time to regulate to the correct 
conduction angle. To overcome this transient starting 
difficulty, a dummy circuit was introduced as indicated 
in Fig.3, which shows the three principal parts of the 
voltage compensator as used with a main control. The 
timing circuits are omitted since they do not affect 
the operation of the compensator. 

Basically, two grid-controlled thyratron tubes in the 
dummy circuit each look at one half-cycle of the line 
voltage, and the voltage rectified by the thyratrons is 
then averaged before being compared with a d-c refer- 
ence voltage. Any difference existing between the 
rectified signal voltage and the reference voltage is fed 
to an amplifier. The amplifier then phase-shifts the 
firing points of the two thyratrons until their rectified 
output matches the reference voltage. The dummy 
circuit is thus a completely regulating one: Should the 
line voltage change, the rectified voltage output of the 
thyratrons would still maintain correspondence with 
the reference voltage, because any tendency to change 
the correspondence would result in a phase shift in the 
firing point of the thyratrons to bring the average 
voltage back into correspondence. 

The dummy circuit is composed of two grid-con- 
trolled gas rectifier tubes 7 and 2 (which once made 
conducting remain so until their anodes are made nega- 
tive), transformer 1T (lowest part of diagram) di- 
rectly connected to the power supply, grid transformer 
4T, and a capacitor-resistor network. (In referring 
to transformers, the P following the symbol letters 
denotes the primary winding and the S denotes the 
secondary winding.) In Fig. 3 curves A and B show 
the wave forms of various dummy circuit voltages. 
Numbers used on the waves refer to these circuit points. 
To simplify the wave-form drawings, the negative half- 
cycles of anode voltages when tubes 1, 2, 5 and 6 can 
not conduct are not shown. 

Tubes 1 and 2 are fired or made conductive by the 
peak voltage of the transformer #7 whose primary 
winding is in the phase-shift circuit. This speciall\ 
designed transformer is known as a peaking trans 
former. It is constructed with very little iron so that 
it saturates suddenly when voltage is applied and pro 
vides the peaked secondary voltages shown as line - 
in A. Curve B shows the wave shape of the voltages 

(Continued on page 212) 


ELECTRICAL MANUFACTURING 


ELECTRICA) 
MANUFACTUR) 


STORED ENERGY BENCH ] R O D U C T 


WELDER 


wy. ; 
Energy is stored in two capacitors and 4 D s i G N 4 i 
is discharged by a special mercury-vapor {"¢ ef 3( 


tube through an air-core transformer 


he 
mounted directly below the lower elec- 
trode (see inset). Discharge from res- hy 0 7S 


onant circuit is oscillatory and takes 


place in 0.001 to 0.002 sec. The Vang- 
tronic Corporation. 
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ELECTROMATIC 
CLOTH SPREADER 


Powered from an overhead 
trolley, the motor-driven 
carriage travels up and 
down the cutting table, 
spreading the material from 
rolls or bolts in smooth, 
even layers, ready for the 
cutters. At the ends of the 
table, or travel, the machine 
is automatically slowed 
down and reversed so that 
the cloth is laid smoothly 
without stretching or un- 
even tension. Push-button 
control. Automatic safety 
features. Machine stops it- 
self when end of material 
is reached. Cutting Room 
Appliances Corporation. 
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WIRE-COVERING MACHINE FOR APPLYING PLASTICS INSULATION 


 aaceenarry of this design is to 

provide a single-base ma- 
chine for covering No. 16 to No. 
26 gage, solid or stranded wire 
with thermoplastics. Maximum 
output of the 11/2-in. extruder in- 
corporated in this unit is ap- 
proximately 35 lb per hr, and 
the wire may be covered at a 
maximum speed of 800 ft per 
min, depending on the size of the 
wire and the weight of the cover; 
e.g., a solid No. 16-gage wire 
with a covering weighing ap- 
proximately 1 lb per 1000 ft may 


be extruded at approximately 
600 ft per min. 

The unit consists of a driven 
let-off, an oil-heated extruder in- 
cluding an electrically heated oil- 
heating and cooling unit, a water 
cooling tank with two horizon- 
tal capstans, and a double 16-in. 
take-up at the rear. The path of 
the wire, which may be traced in 
the photograph below and in the 
drawing above, follows through 
these successive operations in the 
sequence named. 

Components include the extru- 





der screw drive—a Falk herring- 
bone-gear transmission and a 3- 
hp Reliance V-S motor unit; 
8 kw of electric heaters for the 
extruder, with a Chromalox ther- 
mostat; an electric heater for the 
die-holder, controlled by a Fen- 
wal thermoswitch; a Graham in- 
finitely variable speed transmis- 
sion for the capstans, for wire 
speeds up to 800 fpm; a special 
torque motor for the two take- 
up reels, controlled by a Cutler- 
Hammer contactor and selector 
switch, with a C-H_ solenoid- 
operated brake on each reel; and 
the main control panel with its 
components. To suit wires of 
different gage and _ breaking 
strength the torque on the take- 
up reels is adjusted by varying 
the input voltage to the torque 
motor with an autotransformer. 
The wire traverse mechanism is 
driven from the take-up drive 
through a variable-speed mech- 
anism to vary the number of coils 
on the reel. Push-button sta- 
tions and selector switches are 
installed at each end of the unit. 
National Rubber Machinery 
Company. 








MAY special features and 
attachments are available 
for extending this machine’s use- 
fulness. A power-driven head- 
stock has a 4-hp motor, as does 
also a wet-grinding attachment. 
It should also be mentioned that 
the grinding head has a vertical 
travel of 71/2 in. and that both 
the wheel head and the work ta- 
ble may be swiveled through 
an arc up to 180 deg. 


UNIVERSAL CUTTER AND TOOL GRINDER 


— a grinding head 
carried upon a saddle 
having a cross movement of 
8 in., and a reciprocating ta- 
ble, this grinder is especially 
designed for sharpening mill- 
ing cutters and other metal- 
working tools. The grinding 
spindle is mounted on spring- 
loaded precision ball bearings 
and operates at 5600, 4300, or 


3000 rpm, speed changes being 
effected through a_ V-belt 
drive with three-step cone pul- 
leys on the %4-hp, 1750-rpm 
motor and the countershaft. 
This is shown in the photo at 
the left, center. 

The table upon which the 
work is mounted is traversed 
over a maximum of 24 in. by 
a ,-hp reversing motor. The 
travel may be controlled by 
table dogs the position of 
which on the side of the table 
may be readily adjusted. They 
alternately strike the reversing 
lever which throws a Square 
D limit switch, type LD-1, 
Class 9007, from one side to 
the other, reversing the motor. 
This may be seen in the photo 
below. The motor and V-belt 
drive for the table is shown 
at the upper left. On the rear 
of the machine is a Cutler- 
Hammer type SRD, size 00 
contactor, with overload re- 
lay, for reversing the table 
motor. Covel Manufacturing 

Company. 
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INDUSTRIAL 
HEATING PLATE 


Two plates of tempered glass 
distinguish this infra-red heat- 
ing unit for preheating plas- 
tic preforms. Each plate has 
aluminum-carbon alloy ele- 
ments fused into the glass on 
one side, forming 2° electrical 
resistor pattern. A Fenwall 
thermostat maintains plate 
temperatures UP to 
Plates are 16x24 in. oF 16x48 
in., mounted in aluminum 


frames, asbestos-insulated and 


wired. Delt Calesco Company. 
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Oscillating Tub is Novel Feature 
of New Automatic-Cycle Washer 


* Instead of the conventional spinning or rotary elements, this inge- 
nious household washer provides an efficient automatic cycle by using 
a spherical tub oscillating through 90 deg at 144 strokes a minute. 


JOHN F. HORVATH 
Vice-President in Charge of Engineering 
Appliance Corporation of America 


AJOR design objectives set up by the engineers 
M of the Appliance Corporation of America in 

developing the Akka Top-Flow automatic- 
cycle electrical household washer were these: (1) Com- 
pletely automatic operation without the need for con- 
nection to running hot water; (2) absence of vibration; 
and (3) a simple, low-cost, rugged structure with a 
minimum of moving parts and a substantial factor of 
safety in these parts, thus assuring trouble-free oper- 
ation and long-life service. Ability of the washer to 
operate efficiently without being connected to a source 
of running hot water seemed particularly desirable be- 
cause lack of such facilities is far more prevalent than 
is commonly realized. In reaching for these and re- 
lated design objectives, a washer incorporating some 


QPRERE OBCILLATING GEAR SEALED 

WOW ih THIS GEAR CASE —- 

Fig. 1 (above) —Oscillating sphere of the Akka T op-Flow 

washer shown in relation to bearing support, control 

mechanism, pumps, and electrical components of the ma- 

chine. Fig. 2 (right)—Exploded view of transmission 
and control of the Akka automatic-cycle washer. 
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unusual and interesting features was evolved, differing 
radically in certain aspects from other machines on 
the market. 

Heart of the Akka Top-Flow unit is an oscillating 
spherically-shaped tub in which the clothes are washed, 
rinsed, and damp-dried. The sphere oscillates through 
90 deg at 72 cycles per minute. The oscillation never 
stops through the entire cycle of operation, ranging 
from 22 to 32 min depending on the character of the 
wash-load. The turbulence set up within the sphere 
is extremely powerful and causes the wash to be flexed 
thoroughly at each of the 144 strokes a minute. A 
rubber diaphragm or liner in the bottom half of the 
sphere is pushed upward by hydraulic action. Pressure 
of the liner in turn forces the wash- and rinse-water 
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Fig. 4—Top view of the Akka automatic-cycle washer. 
Note the aluminum “‘top-flow” door of the spherical tub 
with 144 perforations. Handle to left controls quantity 
and temperature of water; to the right, washing cycle. 


out through the perforated “top-flow”’ door in the 
upper half of the sphere. At the same time the liner 
squeezes the clothes damp-dry. 

The sphere never spins or rotates and so there is 
essentially no vibration. This makes possible the elim- 
ination of counterbalances, shock absorbers or weight 
rings. It is not necessary to anchor the washer to a 
concrete block or fasten to the floor. It can be placed 
on any kind of a floor that will support its weight. 
As a matter of fact it is not important whether the 
floor is level; the washer will operate even if set-up 
at an angle. 

Interesting feature of the “Akka” washer is that 
no hot water is needed after the wash water is placed 
in the machine, as rinse action is effected 92 per cent 
by pressure and 8 per cent by cold water. Average 
amount of hot water used in typical homes over a 
period of 3 months was found to be less than 10 gal 
per average load of 10 lb. As the mechanical action 
of this washer is the same with a small wash load as 
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Fig. 3—Ruggedness of the Akka washer is shown in 
this close-up view of basic supporting structure. 
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with a full load, small loads can be washed in a jew 
gallons of water and with a very small amount of so.p, 
For a very small load, 5 gal of water are sufficient: 
for a medium load, 8 gal. 

Six compact basic assemblies plus the motor make 
up the components of this washer. There are only 
34 moving parts in all. The assemblies are the sphere, 
the transmission and control, the pump, the frame, 
plumbing, and the cabinet itself. Details of these as- 
semblies follow. . 









THE SPHERE ASSEMBLY 











As already implied, the sphere assembly (see Fig. 
1) is the most important and the one distinguishing 
this washer from other types. The sphere consists 
of two deep-drawn flanged steel hemispheres, % in. 
thick and 19 in. in diameter. After fabrication, the 
hemispheres are coated with a zinc-based non-ferrous 
alloy. A hot-dipping process is used. A sliding alumi- 
num door, % in. thick, and with 144 perforations, each 
%o in. in diameter, is mounted inside the upper 
hemisphere on a plated brass spring slide-band. The 
door has a white phenol-formaldehyde finish. Two 
flexible synthetic rubber scrubbers, each 2%4 in. high 
and 6 in. thick, are located in the upper hemisphere. 
In the lower half is a %-in. thick synthetic rubber liner 
with a horseshoe-shaped rib 2% in. high. The rubber 
scrubbers and the rib are the only elements that actually 
come in contact with the wash-load, thus reducing the 
wear on fabrics to a minimum. ; 

A flange at the top edge of the liner serves as a 
gasket between the two halves of the sphere, while 
a 1¥%-in. lip extending downward into the lower half 
acts as a self-sealing device when the liner is inverted 
to force out soap and water, as explained later. The 
rib in the liner (when it is in the “down” or normal 
position) fits snugly over a matching steel rib fastened 
to the inside of the lower steel hemisphere. Suitable 
clamps hold the two hemispheres together. The sphere 
is detachably fixed to the main shaft through a flanged 
steel socket on the bottom of the lower hemisphere. 

The transmission (Fig. 2) is contained in a cast- 
iron gear case, the two halves of which are bolted to- 
gether. The case is filled with a special washing ma- 
chine lubricant and sealed. A 1%4-in. diameter, 34-in. 
face steel pinion with a helix angle of 11 deg is driven 
by a V-belt and pulley from the motor. The pinion 
meshes with a cast-iron bull gear 8 in. in diameter of 
similar face and helix angle. A forged steel link is 
operated by the bull gear, driving a forged steel crank 
arm which is welded to the main shaft. 

The main shaft is 1% in. in diameter and 14 in. 
long. It is seated on a ball thrust-bearing in the gear 
case which takes the entire load of the sphere and its 
contents. A pawl moves each time the shaft oscillates, 
thus advancing an upper ratchet plate one tooth. 

The upper ratchet is mounted to rotate freely on the 
control shaft and is formed with one deep tooth in 
conventional fashion, permitting the pawl to drop into 
a tooth in the lower ratchet plate once during every 
revolution of the upper ratchet plate. The lower ratchet 
plate is welded to the control shaft, thus causing the 
control shaft to advance one tooth every 42 sec. The 
pawl and ratchets are in the gear case running in oi! 



































ELECTRICAL MANUFACTURING 


















The portion of the control shaft which projects out 
the top of the gear case carries five stamped steel cams. 
uur of these cams operate steel followers which open 
aid shut four spring-loaded bronze water valves 
yunted on a stamped steel bracket in a cluster around 

e control shaft. The fifth cam operates the follower 

r a SPST switch which turns the motor on and off 

the start and end of the cycle. 

The pump assembly (see Fig. 3) is separately driven 
from the motor by a V-belt and pulley. A shaft carries 
the die-cast impeller for the drain pump, located at the 
top of the assembly inside two die-cast body sections. 
Mounted beneath the drain pump is a gear pump that 
builds up 150 psi under the flexible liner in the sphere 
during the soap removal and damp drying operations. 

The entire pump assembly is mounted on a heavy 
steel hinge pin and is held in tension against the V- 
belt by a spring. This automatically takes up belt 
wear and insures uniform power transmission. 

The frame assembly is made entirely of 14-gage 
steel stampings and consists of a base, two structural- 
type legs which bolt to diagonal corners of the base and 
the main bearing support member, which is supported 
by the legs. A die-cast assembly fastened to the bear- 
ing support holds the water seal and the main bearing. 

The plumbing consists of several pieces of formed 
copper tubing permanently soldered together. A check 
valve, a relief valve, two vacuum breakers, a mixing 
valve, and the four previously mentioned water valves 
operated by the cams complete the assembly. 


ELECTRICAL COMPONENTS 


The standard motor is a %4-hp, 115-volt, 60-cycle, 
single-phase, vertical-mounted, shaft-up, sleeve-bear- 
ing, washing-machine motor. Optionally, motors of 
almost any other electrical characteristics can be 
supplied. 

No special controls are required for odd frequencies 
and direct current. Since the only electrical apparatus 
in the Top-Flow is the motor and the motor switch, 
the problem of changing a machine for different elec- 
trical conditions is simple. The motor is mounted on 
a hinge pin and can be quickly removed and replaced. 

The Top-Flow has a top loading door (see Fig. 4) 
which is fitted with a glass observation porthole. The 
cabinet is 24 in. x 24 in. x 36 in. high. The loading 
door is finished in white vitreous or porcelain enamel. 
The top is similarly finished. The main wrapper sheet 
is finished in white refrigerator enamel on the outside 
and a black waterproof sound-deadening plastics ma- 
terial inside. The base wrapper sheet and the bulk- 
head are similarly finished. The steel for the top, 
wrappers and bulkhead is 20 gage, cold-rolled. 

Attached to the under side of the vitreous enamel 
top is an interlock rod which prevents the machine 
from being started unless the doors are closed and 
which similarly prevents the doors from being opened 
unless the starter control handle is in “OFF” position. 

Two control handles are located on the top at the 
back of the unit. The left control regulates the quantity 
and temperature of the water which is admitted to 
the spherical laundering container for the washing oper- 
ation before the machine is started. The right con- 
trol is the starter and has a dial on which is selected 
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Fig. S—Timing chart for the Akka Top-Flow electric 
household washer. Note that the maximum cycle is 
approximately 32 min, 10 sec, or approximately 42 
sec per tooth of the control shaft drive ratchet plate. 


the starting position for the proper cycle for the type 
of fabric and the amount of soil in the wash load. 

A cord and plug connects the unit to any 115-volt 
circuit. A hose with a standard screw-type connec- 
tion attaches to the cold water and a gooseneck drain 
hose can be either hung over a sink or placed in a 
floor drain. A second hose is provided for connec- 
tion to the hot water line if hot water is available, but 
this is not necessary for the automatic operation of the 
unit. 

Operation begins with the following conventional 
steps: (1) Fill with proper amount and temperature of 
water; (2) add soap and textiles; (3) close both 
doors ; and (4) move dial to proper setting with starter 
handle. The operation from this point on is entirely 
automatic. Average time required to fall and start 
is about 3 min. (If no running hot water is available, 
water is simply heated in the usual manner on stove 
and the washer filled as indicated above through the 
top door.) 

Reference to the time-chart (Fig. 5) will indicate the 
sequence of operation. When the starter handle is 
set at “HEAVY” the washer will run through its 
maximum cycle. As there are 47 teeth on the control 
shaft drive ratchet plate, the drive pawl will move 
ahead the remaining 46 teeth. Each move will employ 
42 sec or a total maximum cycle of 32 min and 10 sec. 
Set at “AVERAGE,” only 41 teeth remain to be moved 
ahead so that the cycle is only about 28 min. Other 
available cycles are as indicated. 

At the end of the washing portion of the total cycle, 
a follower depresses the stem of the extractor valve 
and admits cold water at the local water pressure into 
the sphere underneath the flexible liner. This water 
does not come into contact with the wash-load as it 
is separated by the liner. The sphere continues to 
oscillate during this operation as it does through the 
whole cycle. 

(Continued on page 202) 
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HERE are at present three types of semiconduc- 

tor power rectifiers in general commercial use: 

copper-oxide, copper-sulfide and selenium. Gen- 
erally used for converting a-c power into d-c power in 
such circuits where it would not be economical or other- 
wise desirable to use conventional d-c generators, rotary 
converters, or gaseous discharge devices, their out- 
standing advantages are absence of moving parts, ab- 
sence of auxiliary current supplies, and consequent free- 
dom from maintenance. Although these three kinds may 
differ widely from one another in respect to electrical 
characteristics, they all function essentially according to 
the same principles. 

The copper-oxide rectifier consists typically of a pure 
copper base plate upon which a layer of cuprous oxide 
has been formed by oxidation at a high temperature. A 
sudden quench from an intermediate temperature causes 
the oxide to freeze with occasional copper ions missing 
from the oxide crystals, corresponding to a stoichio- 
metric excess of oxygen. However, at the junction be- 
tween the mother copper and the oxide, where copper 
is rich, a layer effectively several thousand molecules 
thick remains substantially perfect in its crystal struc- 
ture. Thus we have pure copper metal separated from 


cuprous oxide containing excess oxygen by a very thin 
layer of perfect cuprous oxide. The perfect oxide is in- 
herently an insulator while the oxide with excess oxygen 
Hence, the essential structure of 


is a semiconductor. 
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* Power rectifiers using copper oxide, cop- 
per-sulfide, or selenium have certain char- 
acteristics and principles in common. 








the copper-oxide rectifie: is a system comprising a semi 
conductor separated from a metal by a thin insulating 
layer. The system is completed by means of an ordinary 
electrical contact to the free surface of the semiconduc- 
tor. In use, current flows readily when the base plate 
is made negative with respect to the oxide, while prac 
tically no current flows when the voltage is reversed. 
The copper-sulfide element is quite different in struc 
ture. A mother plate of pure brass containing about 15 
per cent zinc is reacted with liquid sulfur until it is com 
pletely converted to a mixture of copper and zinc sul- 
fides. The surface is processed to remove zinc and leave 
pure cupric sulfide. A sheet of magnesium, which has 
been superficially oxidized, is pressed against the sulfide 
on one surface, while the opposite face contacts a sheet 
of carbonized iron. Then follows an essential forma 


tion schedule in which a combination of a-c power and 
resulting elevated temperature converts the boundary 
cupric sulfide into cuprous sulfide, the freed sulfur com- 
bining with the magnesim. 
the several portions into an integrated element. 


This process also cements 
Thus 









Fig. 1 (left)—Forward voltage 
drop as a function of current den- 
sity at 60C for competitive com- 
mercial rectifiers. Fig. 2 (right) 
—Reverse leakage per sq. in. as 
a function of voltage at 60C for 
competitive commercial rectifiers. 
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Fig. 3 (left)—Ratio of forward voltage to that at 60C as a function of temperature for competitive commercial 
rectifiers. Each type is assumed to be operating at about rated current density. Fig. 4 (right)—Ratio of reverse 
leakage per sq in. to that at 60C as a function of temperature for competitive commercial rectifiers at normal ratings. 


we have the metal magnesium separated from the semi- 
conductor cuprous sulfide with excess sulfur by an 
effectively insulating layer of stoichiometric cuprous 
sulfide plus polarized magnesium sulfide. Normal con- 
tact is made to the inner surface of the conducting cup- 
rous sulfide through the low-resistance carbonized iron 
and the relatively low-resistance mixture of cupric and 
zinc sulfides. Easy flow of current occurs when the 
magnesium is made negative with respect to the sulfide. 

Selenium rectifiers are made in just about as many 
different ways as there are manufacturers, but there is a 
certain essential sameness underlying all the processes 
which enables us to outline a typical method. A base 
plate of roughened, nickel-plated steel or aluminum is 
coated with a thin layer of pure amorphous selenium con- 
taining a small amount of halogen, such as iodine. The 
selenium is then heated for a number of minutes at a 
temperature near its melting point (which is 217 C) 
until the substance is completely converted to a crystal- 
line state. At this point the selenium may be oxidized 
or exposed to the vapors of selenium dioxide or dipped in 
an alkaline solution or treated in some definite manner to 
modify the surface, after which a low-melting alloy (such 
as Wood’s metal) is sprayed onto the free surface. This 
is generally followed by an electrical formation schedule 
during which chemical and diffusion procedures are ac- 
celerated to completion. The resulting system comprises 
a contact metal (which is here the sprayed alloy) sepa- 
rated from semiconducting selenium containing some 
halogen by a thin layer of effectively insulating selenium 
substantially free from halogen. Here again, the condi- 
tion for easy flow of current is when the alloy is made 
negative with respect to the selenium. 

Thus, in all three common types of commercial semi- 
conductor rectifiers, the essential structure is identical: 
a semiconductor separated from a metal by an extremely 
thin insulating layer. The opposite surface of the semi- 
conductor is always provided with a suitable low-resist- 
ince metallic contact. Although application engineers 
generally think of copper-oxide and selenium elements as 
ectifying in opposite senses, itshould be clear from the 
preceding descriptions that this is only apparent because 
f the incidental differences in thickness of the cor- 

‘sponding metals adjacent to the insulating layer. In 
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all the systems described, current flows readily when 
the potential difference is directed from semiconductor 
to adjacent metal across the insulating layer. 


SIGNIFICANT COMPARATIVE CHARACTERISTICS 


Of all the numerous electrical characteristics of com- 
petitive rectifiers perhaps the most significant are the re- 
lation of forward voltage drop to current density and 
temperature, and the relation of reverse leakage per unit 
area to applied voltage and temperature. It is easy to 
understand that the characteristics of any one type may 
vary among themselves more widely even than those 
of different types. For instance, copper-oxide and 
selenium curves may in some characteristic qualitatively 
exchange positions. 

In Fig. 1 forward voltage drops are plotted against 
current density in amperes per sq. in. at a convenient op- 
erating temperature of 60 C. This temperature is a 
little high for copper-oxide, about normal for selenium, 
and definitely low for copper sulfide. It will be observed 
that although the copper-oxide and selenium elements 
are alike in their practical freedom from hysteresis, 
copper sulfide elements have a pronounced difference 
in forward conductance for increasing voltage as com- 
pared to decreasing voltage. Effectively no current 
flows in this rectifier until the voltage rises to 0.8 volt, 
after which the current density may be raised to many 
amperes per sq in. without appreciably raising the volt- 
age; during the second part of the input half-cycle, the 
resistance remains roughly constant. The significant 
difference between the other two types is that with cup- 
rous oxide the voltage drop at a given current density 
is roughly one-half that for selenium. In current rating, 
all factors taken into practical consideration, design en- 
gineers think in terms usually less than one ampere per 
sq in. for the latter two types, while desirable values of 
35 amperes per sq in. are quoted for the sulfide type. 

In Fig. 2 the excessive leakage of the sulfide rectifier 
is the outstanding feature. It amounts to about half an 
ampere per sq in. at a little over three volts. The other 
two are more nearly alike. 

The effects of temperature on forward and reverse 
characteristics are illustrated in Figs. 3 and 4. In both 
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+ Fig. 5—Diagram showing how rec- 
tifier cells are assembled into a 
4-3-2 stack. 





figures it appears that the sulfide curve is relatively flat. 
The smaller coefficient in forward resistance for selenium 
as compared to the oxide rectifier as well as their dis- 
tinctly opposite behaviors in the reverse coefficient at low 
temperatures are both definitely characteristic. In prac- 
tice, the high leakage of the selenium rectifier at the low- 
est temperatures is not a handicap because, if voltage 
is applied to a cold unit, the momentary current, limited 
in degree by the elevated forward resistance, in a mat- 
ter of seconds raises the temperature sufficiently to 
reduce the leakage exponentially. 

In three-phase operation both copper-oxide and 
selenium rectifiers perform with an efficiency of about 
85 per cent. The sulfide rectifier under the same condi- 
tions functions with an efficiency af about 60 per cent. 
This less efficient performance is owing largely to ex- 
cessive leakage. 

As to relative stability in operation, all manufacturers 
claim “‘indefinite” life. The fact that all three types 
have been sold in large quantities for many years indi- 
cates that there must not be any essentially unsatisfac- 
tory performance in any one type when used in appli- 
cations to which it is best adapted. 


INSTRUCTIVE MECHANICAL ANALOGY 


It may be helpful by means of a mechanical analogy 
to visualize the functioning of rectifying elements in their 
associated circuit. With considerable exactness it may 
be stated that a rectifier functions like a valve, let us say 
like an automobile tire valve together with its head, seat, 
seating spring, and tubular housing. For present pur- 
poses imagine the housing equipped with extended tubu- 
lations so that lengths of tubing may be conveniently 
attached to both ends. Electrons in conductors may be 
likened to molecules of air in a length of tubing. The 
conventional source of alternating voltage—usually the 
secondary winding of a step-down transformer—may be 
replaced by a double-action tire pump. Such a pump 
delivers air under pressure alternately from two nozzles 
on down and up strokes, the one nozzle serving as intake 
throughout one stroke while the other exhausts. Just as 
losses in the transformer are ordinarily ignored in circuit 
analysis, in our analogy the pump is considered ideal, 
without friction or leakage past the piston. However the 
rectifier valve can be thought of as having practical lim- 
itations. 

Let us visualize an element serving as a half-wave rec- 
tifier. In this event the valve is simply connected di- 
rectly to the pump nozzles by two lengths of tubing. On 
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the down stroke, corresponding to the first half-cy le 
from the transformer, air under increasing pressire 
forces the valve open against the slight spring compr:s- 
sion and the gas readily flows to the upper intake. But 
when the stroke is reversed, increasing pressure only 
seals the valve and no air flows except what leas 
through the seal. The pressure continues to increase 
until at the top of the stroke we can imagine the valve 
to be sufficiently strained to allow excessive leakage. If 
a load is to be introduced in the circuit, we may repre- 
sent a pure resistance by a fully damped rotatable pro- 
peller in a length of tubing. Although it is admittedly 
unwise to push an analogy too far, it will still be useful 
to consider effects of temperature on the functioning of 
the valve. Forward resistance may be construed as the 
pressure required to permit unit rate of flow of air and 
hence is directly related to the stiffness of the seating 
spring. As the temperature rises, the spring becomes 
weaker and permits a given flow of air at a correspond- 
ing lower pressure. In the reverse direction, tempera- 
ture dependence can be simulated by suitable assump- 
tions as to relative behavior of the materials comprising 
seat and valve. 


CIRCUITS OF PARTICULAR INTEREST 


With the simple valve analogy in mind, it will be easy 
to visualize the dynamics of a few illustrative circuits 
which have proved useful in industrial practice. In an 
accompanying chart (Fig. 6) these have been dia- 
grammed together with abbreviated comments as to dis- 
tinctive features. For simplicity, in all cases the load is 
assumed to be a pure resistance and the rectifier assem- 
bly is the simplest possible with only one element in 
each leg. 

Rectifier cells can usually be assembled in series or 
multiple or series-multiple in precisely the same man- 
ner as dry cells. Thus m cells separately rated at v volts 
may be rated at mv volts when connected in series; m 
cells separately rated at a amperes, may be rated at ma 
amperes when connected in parallel. In general, an 
assembly of m in series and m in parallel is rated at nv 
volts and ma amperes. It is customary to designate a 
rectifier assembly of any possible arrangement by the 
combination of symbols s—n—m, in which the additional 
letter s represents the number of separate legs in the rec- 
tifier circuit proper. Obviously, the total number of cells 
involved is the product snm. Thus, the unit schemat- 
ically shown in Fig. 5 is called a 4—6—2. In accordance 
with convention, a single cell is represented by an arrow 
and plate, the direction being from positive to negative 
potential when current flow is easy. Sometimes it is 
more practicable to break a long stack, such as 4—3—2, 
into two 4—3—1 stacks. It is very convenient to as- 
semble a 1—n—wm stack for each of the s legs or even 
to parallel m 1—n—1 stacks in each of the s legs. 

In the following section the circuits illustrated in the 
chart will be discussed in order. 

The half-wave cell, shown at (A), Fig. 6, by itself 
is not particularly useful in power conversion, but finds 
interesting application as a unilateral valve in special 
circuits. One can imagine a design engineer wishing 
for a simple automatic switch which would allow cur- 
rent to flow freely in a specified direction, but would 
block any attempt to flow in the opposite direction, and 
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1-1-1. Single-phase, half-wave 
electric valve. 


1-1-1. Single-phase, half-wave 

with condenser. Load voltage 

equals peak input voltage. 110v, 
a-c, into 110v, d-c. 


2-1-1. Single-phase, full-wave, 

mid-tap. Efficient use of v-volt 

elements for %4v-volt load, but 
transformer is not efficient. 


4-1-1. Single-phase, full-wave 

bridge. Efficient use of trans- 

former and v-volt elements for 
v-volt load. 


2-1-1. Single-phase voltage 

doubler. Load voltage equals 

twice peak input voltage. 110-v, 
a-c, into 300v, d-c. 


finding an almost perfect answer in a single semiconduc- 
tor disk. Even the fact that conduction in the forward 
direction is negligible up to a certain voltage and then 
increases precipitously beyond that value gives the single 
element a most desirable capability of serving as a shunt 
for voltage surges above a specified level. In the tele- 


phone industry, for example, such an application is made 
for suppression of “clicks.” 


HALF WAVE WITH CONDENSER 


A most valuable modification of the half-wave circuit 
is that in which a condenser with the load across it is 
placed in series with a 1—n—1 stack as in Fig. 6 at (B). 
The circuit is much easier to understand if we first 
ground one side of the condenser, then consider the load 
resistance infinitely large and the rectifier perfect. Now, 
starting from zero input, the voltage rises sinusoidally to 
a peak value of £, charging the condenser to that value, 
since the stack offers no impedance. As the input drops 
to zero, the condenser remains charged because it cannot 
discharge through the rectifier in the reverse direction. 
Thus, when the transformer voltage arrives at its peak 
value E, volts below zero, the stack has a potential 
of E, at one end and —E, at the other, indicating that 
it must be able to withstand twice the voltage on the con- 
denser. If the load resistance drains current from the 
condenser, and if the stack has a finite leakage, the con- 
denser voltage rises and falls each cycle to a degree de- 
termined by the time constant of the circuit. Because 
small, inexpensive electrolytic condensers of huge ca- 
pacity are now available, this circuit is an admirable one 
for applications where a smoothed d-c supply is desired 
for currents less than, say, 0.1 ampere. A particularly 
valuable feature is the fact that the condenser is charged 
substantially to the peak value of the input, making it 
feasible to convert 110 volts a-c to at least 110 volts d-c 
without use of an intermediate step-up transformer. 
Where higher voltages are required, the required trans- 
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3-1-1. Single-phase ladder. Mul- 
tiplication of transformer voltage 
by arbitrary factor, but each con- 
denser must carry charging cur- 
rents for succeeding condensers. 


6-1-1. Three-phase, full-wave 

bridge. Load current has only 

4% ripple and rms voltage is 
less than load voltage. 


Fig. 6—Chart of illustrative rectifier circuits with 

notations of principal characteristics of each. Nu- 

merical designation of rectifier arrangements is 
explained in the text. 


former is not used at maximum efficiency because of the 
alternate powerless half-cycles. 

Transformers can be used more efficiently in full-wave 
circuits, but there is one useful full-wave network which 
still works only half of the transformer at a time, and 
yet has this deficiency more than offset by using a rec- 
tifying element rated at v volts to full advantage on a 
load requiring only v/2 volts. This is done by employ- 
ing a transformer with mid-tap secondary as at (C) in 
Fig. 6. The rectifier assembly is a 2—1—m. As should 
now be obvious from the chart, the elements must be 
able to withstand the voltage across the load plus the 
voltage delivered by the transformer. Such a circuit is 
popular for charging 6-volt storage batteries with 12- 
volt elements. ‘ 

Perhaps the most common single-phase circuit which 
uses both transformer and rectifier efficiently is the 
4—n—wm arrangement shown at (D) in Fig. 6. Here 
each leg needs to withstand only the load voltage and the 
transformer delivers unilateral current through the load 
symmetrically for both half-cycles. It is worth pointing 
out that a 2—2—m unit and a 4—1—wm unit each uses 
4m cells for the same output. 

There are two special full-wave circuits which are 
worthy of description. One is the so-called ‘“voltage- 
doubler” circuit illustrated at (£), Fig. 6. Disregard- 
ing the dotted lines, and recalling the description of the 
related half-wave stack with condenser, it is not difficult 
to see that in one half-cycle the upper condenser is 
charged to the peak input voltage, while during the next 
half-cycle the lower condenser is charged in the same 
sense to the same value. Hence the load is supplied 
with a voltage equal to twice the peak voltage of the 
transformer. For example, using two 1—n—I stacks (or 
a single |—2n—1 stack with mid-tap) and two electro- 
lytic condensers (or again a single one with mid-tap) 
it becomes possible to obtain smoothed d-c power at sub- 
stantially 300 volts from a 110-volt a-c source. A good 

(Continued on page 188) 
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Electric Heat for Sealing Sheet 
Plastics Wrappings 


* Electric heat from resistances or from high-frequency fields 
is being applied, with appropriate controls, to packaging 
many kinds of merchandise with thermosetting sheet plastics. 
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development of plastics sheets such as cello- 

phane, pliofilm, vinylite, koroseal, the butyrate 

and acetate thermoplastics has been no exception. It 
was found that although these materials could be stitched 
or glued, the simplest method of securely joining two 
or more thicknesses was to heat the overlapping sur- 
faces to be bonded to a temperature where the material 
softened and then to apply pressure. This produces 
a weld-like joint that can easily be made water- and 
air-proof. The temperature required to produce bond- 
ing varies between 250 F and 450 F, depending on th 
type of material used. ¢ 
Two methods of applying the necessary heat are in 
use at present and both are preferable under certain 
conditions. The original method,’ which is still the 


. es materials require new processes and the 


most widely used, employs electrical resistance heaters 
enclosed in metal housings. These housings are pressed 
on the material to be sealed and the combination of 
Highly 


heat and pressure produces the desired bond. 
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developed machines have been built around this princi- 
ple and will be discussed below. 

The second method involves electronic heating of the 
dielectric plastics sheets and employs a system entirely 
different from resistance heating. Development of 
heat in a dielectric material, according to a generally 
accepted theory, is brought about by molecular friction. 
The molecules within the material are subjected to 
periodic stresses caused by an electric field alternating 
in polarity several million times per second. This 
heat is produced uniformly throughout the material. 
Dielectric materials differing in molecular structure will 
produce heat at different rates. 

Resistance heaters have the advantage that they are 
inexpensive compared with electronic heaters and their 
design and construction is simple and not conducive 
to maintenance troubles. Resistance heaters are em- 


bedded in metal housings, one of which is usually sta- 
tionary while the other is movable to apply pressure 
In some of the simpler 


to the material to be sealed. 





Heat Seal-It Co 


Fig. 1 (left)——Small bar-type of heat sealer, resistance- 
heated, arranged for bench operation with pressure 
applied by pedal. Fig. 2 (right)—Plastics bags carried 
along on conveyer belt are automatically folded over 
and heat-sealed. With small, light packages a speed of 39 
per minute can easily be attained. Heater is thermo 
statically controlled. 
Sta-Warm Elec. Co. 
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Pack-Rite Machines 


units only the movable plate carries the heater while 
the stationary plate merely serves to absorb the pres- 
sure. The temperature is regulated either with a 
rheostat or an adjustable thermostat. By far the 


largest application of resistance sealers is for cello- 
phane bags and wrappings and kindred thin materials. 
Since the heat is applied to the outside of the sheets 
and has to travel through the material thickness to 
bring the weld point up to the correct temperature 
resistance heaters are limited in their application to 


thin sheets of a few thousandths thickness with a maxi- 
mum of 0.010 which are found most frequently in 
packaging applications. 

A very simple unit is presented in Fig. 1 which 
shows a cellophane bag about to be sealed. The heater 
elements are in bar form and concealed from view by 
the sheet-metal enclosure. Foot pressure operates the 
movable heater unit and causes the heated bar to apply 
pressure and to bond the plastic material. The tempera- 
ture is maintained by means of an adjustable thermo- 
stat. Depending on the length of bonded surface de- 
sired, this machine may be obtained with sealing bars 
from 6 in. to 16 in. long with power consumption from 
150 to 500 watts. 

This unit, low in initial cost, is better adapted to 
small-lot production because of its non-automatic opera- 
tion. When large-quantity production is involved, it 
is more economical to go to an automatic set-up similar 
to the one shown in Fig. 2. Here the open bags are 
brought to the machine on a conveyor belt so that the 
operator merely has to position them between the open 
heater elements and press a switch starting the cycle. 
The bag is then automatically folded and a predeter- 
mined temperature and pressure applied for a set length 
of time, after which the sealed bag is released, the 
closed bag moves on and the machine is ready for a 
subsequent bag. This type of machine will seal 25 to 
35 small or 10 to 20 large packages per minute. 

A machine halfway in automatic operation between 
the two above described models is shown in Fig. 3. 
The surfaces to be bonded are inserted by hand but 
pressure is applied by means of a foot-switch-operated 
electromagnet. Sealing pressure bars up to 30 in. in 
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Pack-Rite Machines 

Fig. 3 (right)—The solenoid-operated, resistance-heated 

bars clamp and seal the work on operating the foot switch. 

Fig. 4 (left) Resistance elements heat the motor-driven 

rollers which pull the seam through between them, 
applying heat and pressure. 


length are available with this unit to permit handling 
of various kinds of material and packages. 

A different method of applying heat is illustrated in 
Fig. 4, which shows a rotary heat-sealer. Heat here is 
also produced by means of resistance elements which, 
however, are contained in motor-driven rollers. The 
edge of the plastics material to be bonded is pulled 
through by means of the driving action of the rollers 
themselves and is heated and compressed while passing 
through, spring action maintaining constant pressure 
and allowing for variations in the thickness of the ma- 
terial. This type of design imposes no limitations on 
the length of the seam that can be made. Since the 
heating elements do not rotate, being stationary in- 
side the rollers, there are no electrical contact diffi- 
culties to limit the roller speed and up to 300 linear in. 
per min is easily attained. 

Fig. 5 shows the mechanism of a design operating 
on a similar principle but incorporating worth-while 
refinements. Instead of rollers, steel bands are used, 
passing between one stationary and one floating re- 
sistance heater shoe which apply the necessary tempera- 
ture and pressure to the steel bands, which in turn 
transmit them to the plastics material. The shoes 
are shown in the illustration left of the center. After 
being carried through the heater elements the material 
is taken by the belts through an air-cooling unit which 
permits the bonded joint to cool and set under pres- 
sure. In this manner both heating and cooling are 
accomplished while the material is rigidly held between 
the belts. The operating speed varies from 250 to 
300 linear in. per min and the temperature may be 
accurately maintained at any setting between 100 and 
450 F by means of a thermostat. Power consumption 
for heating is only 120 watts. 
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A unique development is shown in Fig. 6. This 
machine wraps and seals irregularly shaped parts in 
plioflm by passing it over electrically heated rollers 
and then between two high-speed, sponge-rubber belts 
which cushion the plasticized film tightly around all 
surfaces of the object and apply enough pressure to 
seal the heated film at all joints regardless of the ir- 
regular contour of the parts wrapper. This makes it 
particularly suitable for hermetically packaging ir- 
regularly shaped items like fowl, fruit and similar 
objects. 

With-comparatively thin film material it is not always 
necessary to clamp the joint between two heated mem- 
bers and in the case of bulky packages with flat seams 
not even possible. This has led to the development 
of hand-operated units as shown in Fig. 7. By rolling 
the heated unit over the joints and applying manual 
pressure a good seal can be made on packages and 
parts that could otherwise not be heat-sealed. 

The small amount of space required by resistance 
heat sealers has facilitated their incorporation in com- 


Sav-Way Industries, Ine. 


plete packaging machines. Good examples are the 
bread slicing and wrapping machines that hermetical| 
heat-seal and the bag-filling and sealing machines as 
used for coffee, peanuts and a variety of other ma- 
terials. A close-up of a typical installation is shown 
in Fig. 8 with the movable heated element pivoted 
around the shaft in the center of the picture and cam- 
operated through the bar extending to the rear of the 
machine. This particular unit operates at a temperature 
between 325 to 350 F, maintained by a capillary tube- 
type thermostat, and consumes about 400 watts. Pro 
duction is 50 seals a minute. 


ELECTRONIC TYPES DESCRIBED 


As mentioned in the beginning, an entirely different 
method of heating is used when employing electronics 
It is well to bear in mind, however, that the basic 
principles of heat-sealing remain unchanged; in other 
words, a material thut cannot be sealed by resistance 
heating cannot be sealed by dielectric heating. This 
statement should be amplified by noting that some ma- 
terials that can be resistance-sealed cannot be sealed 
electronically because of unsatisfactory dielectric proper 
ties whereas material thicknesses that are too great 
for resistance heaters are handled easily with an eltc- 
tronic set-up. 

The only thing that becomes heated in electronic 
sealing is the material itself whereas the electrodes 
remain cool except for the heat that is given off by 
the bonded material. In order to dissipate this heat 
the electrodes, which of course are also the pressure- 


applying members, are usually water-cooled. This has 
the advantage that whereas the insides of the material 
at the bond line are heated to the melting point, the 
outsides are cooled by the electrodes themselves and no 
change takes place in the appearance of the material 


Fig. 5 (top) —Steel bands or 
belts pass between heater ele- 
ments and transmit pressure 
and heat to the seam. Fig 6 
—T he sheet plastics is heated 
and then cushioned around 
the material to be packaged. 
Jointed belts of sponge rub- 
ber apply pressure around 
contours. 


Goodyear Tire and Rubber Co 
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Sta Warm Elec, Ce. 

Fig. 7 (above)—This resistance-heated roller heat-seals 

any seams over which it may be guided. Fig. 8 (right) 

—Heat-sealing station on a conveyor-type packaging ma- 

chine. Application of heat and pressure are coordinated 
with machine cycle through linkage. 


The electrodes may be of the bar type which clamp 
and unclamp or roller-type electrodes that obtain their 
current from slip rings can be used. 

When using roller electrodes only enough power has 
to be supplied to them to bond the material at the im- 
mediate point of contact whereas bar sealers use power 
proportional to the area in contact. An approximate 
figure for power consumption is 150 watts per sq in. 
of bonded surface, varying with the material and its 
thickness. Commercial sealing units are available with 
outputs from 500 watts to 5 kw and bar electrodes 
have been built up to 72 in. in length. 

The current frequency used in the different designs 
varies from 5 to 200 megacycles (5 to 200 million 
cycles per second). The selection of these frequencies 
is not critical but is largely a function of design. Very 
high frequencies make possible rapid heating of very 
thin materials and more speed from the roller-type ap- 
piicators but are not necessary for large bar sealers. 

On larger bar-type sealers the pressure is usually 
applied by means of an air cylinder as shown in Fig. 
9. Rectifier, oscillator, circuit breaker and overload 
relays are housed in the base. This particular unit 
has an output of about 2% kw and can _heat-seal 
thermoplastic materials in two or more thicknesses from 
0.002 to 0.040 in. It operates on 220 volts, 60 cycles, 
single phase and its radial-fin, external anode tube has 
a tank circuit tuned to 27.4 mc (middle FCC channel 
for industrial electronic devices). Heat output is 8.550 
3tu per hr. 

Since the electrodes may be made into various shapes 
electronic heat-sealing is particularly well adapted to 
irregularly shaped parts and seams. Some of the items 
that have been satisfactorily handled so far include 
belts and buttonholes, ping pong and beach balls, solar 
stills and water bags, baby pants, bibs and dress shields, 
hand bags and purses, rain coats and capes. Up to 
now too much specific information is not available about 
the exact performance and the characteristics of the 
various materials since they themselves are quite new. 
Generally speaking, most dielectric thermosetting plastics 
perform well, although polystyrene will not get hot 
enough to seal when placed between electrodes. The 
bar sealing type of machine is most suitable for long 
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production runs and not too complicated shapes. Where 
intricate patterns or shapes are required or where pro- 
duction lots are small and changed often, then the 
scanning technique of a sewing machine should be used. 
Once the machine has been installed no further tool 
costs are involved and almost any type of seam can be 
made. If speed is not important, a seal of any length 
can be made on a sewing machine. The usual sewing 
machine attachments for folding, binding, etc., can 
be used. 


SEWING MACHINE TYPES 


Two types of electronic sewing machines are now 
available. One uses roller electrodes similar to the 
ones previously described and one uses a very short 
oscillating bar sealer that moves up and down similar 
to the needle in a conventional sewing machine. The 
latter type of machine is shown in Fig. 10 which, as 
can be seen, closely resembles a modern high-speed 
sewing machine. Articles that have been handled suc- 
cessfully on this machine are rain coats, powder capes, 
clothes bags, refrigerator dish covers, shower curtains, 
umbrellas, pouches and lamp shades. 

The head of this machine has an overhanging arm 
and flat bed. A spring-actuated roller presser K holds 
the work to be bonded down on the lower electrode. 
A shaft under the bed carries a feed wheel L, which 
projects through a slot in the throat plate in order to 
contact the lower plastics sheet to be bonded. The 
feed is intermittent: that is, the work is held stationary 
during the bonding period and moved forward when 
the upper electrode M is lifted. The movement of 
the feed wheel and the rise and fall of the electrode 
are controlled by mechanisms housed within the arm. 
The amount of feed during each cycle, hence the speed 

(Continued on page 220) 
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PLASTICS Provide the Answer to 
Many Product Design Problems 


OUGH, lightweight cellulose acetate butyrate 

fills several eye-appeal jobs in the vacuum 

cleaner shown in Fig. 1. A one-piece light-gray 
molding forms the large nozzle at the suction end: dark 
gray-blue molded strips form the bumpers; the hand| 
is dark blue; and the motor control pushbutton is con- 
trasting black. (Material: Tennessee Eastman’s Tenit, 
Il. Molded by Presque Isle Plastics, Inc.., for Birtman 
Electric Company.) 

Unusual design marks the phenolic electric iron 
handle shown in Fig. 2. The conventional inverted U- 
shape has been modified by removal of the rear support- 
ing post. Front post turns back along the top of the 
iron, thus forming a protecting plate against contact 
with hot iron. A 16-gage wire insert provides added 
strength. (Molded for Sperti, Inc. Durez phenolic.) 

High-impact phenolic—lightweight and _ self-insulat- 
ing—forms the housing of this ingenious soldering tool 
(Fig. 3). Tool operates on the principle of a resistance 
welder and has a small transformer built into the han- 
dle. Conventional tip is replaced by a wire loop that 
heats up within 5 sec after switch is depressed. Hous- 
ing is molded in two parts; the slot between the halves 
provides air cooling for the transformer. (Molded by 
Consolidated Molded Products Corp. for the Weller 
Manufacturing Company. Durez material. ) 

Special phenolic compound is used for the end-caps 
of the ultraviolet-ray germicidal lamp shown in Fig. 4. 
Each cap is molded in two halves with integral flanges. 
The lamps are used in meat-shop showcases and refrig- 
erators. Requirements call for utmost resistance to 
moisture and corrosion. One end-cap contains a tiny 
transformer; the other the automatic starter. Caps are 
filled with a nonhygroscopic dielectric material in which 
the electrical parts and stainless steel rods carrying the 
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* These versatile materials are particularly useful 
in many areas of design where a combination of func- 
| tional and decorative characteristics is highly desir- 
able. A diversity of such applications is included in 
the cross-section of electrical products illustrated here. 


ing are imbedded. (Molded from Durez phenolic by 

igoleit Company for the Sanilite Company.) 

Versatile phenolic serves still another purpose as 

housing of the fuseless circuit breaker shown circled 

Fig. 5. Here phenolic’s chemical inertness, good in- 
ulating properties, and mechanical strength provide all- 
round protection. (Molded from Monsanto’s Resinox 

[. J. White Plastics Company for W. N. Matthews 


h 
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Polystyrene—available in an almost unlimited range 


of integral colors and characterized by high dimensional 
stability—is a popular choice for electric clock housings 

see Fig. 6). Left, is a kitchen model made in red, 
white and ivory. Right, is a sophisticated model in 
green and black ; the hood-like contour makes it possible 
to sit the clock in any of three positions. (Molded, re 
spectively, by Waterbury Companies, Inc., for Seth 
Thomas, and by Remler Company for Magna Products 
Company. Material: Monsanto’s Lustron.) 

Broadcast station frequency numbers are silk-screen 
printed in bright yellow and green on shatterproof 
acrylic in the wide-angle tuning dial of the Lear radio 
receiver (Fig. 7). Behind this dial, and giving it extra 
reflective value, is a deep red backing, fabricated 
through laminations of tiny prismatic acrylic spheres 
(about 30,000 to the sq in.) onto a special composition 
material. (Material: Rohm and Haas’ plexiglas.) 

Radio receiver housing shown in Fig. 8 highlights 
the applicability of plastics to a design requiring smooth 
vet intricate contours. The housing has an open bottom 
instead of the usual open back and so presents an at- 
tractive view from any angle. Still another feature is 
the built-in handle, which also serves as an air vent. 
(Molded from Durez phenolic for Bendix Radio, Divi- 
sion of Bendix Aviation Corp.) 
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The Future of Industrial Design 
As a Profession 


* With sound development, adequate training and realistic professional standards, the 
field may be expected to expand indefinitely, but there is present need for correlat- 
ing architectural and engineering aspects in the training of young industrial designers. 


PHILIP McCONNELL 


Executive Secretary 
Society of Industrial Designers, Ine. 


tively new. The term is believed to have been 

first used in 1919. Since that time, a vocation 

has come into existence which meets the usual defini- 
tions of a profession: that is, it requires a natural 
aptitude plus considerable specialized training; it has a 
large element of public interest; to its practitioners it 
is a life-long field of study and interest, and offers re- 
wards in addition to the basic one of monetary income. 
Definitions of this profession vary, some of its prac- 
titioners stressing one element, others another. But 
there is a foundation of agreement concerning the work 
of the industrial designer and the kind of responsibility 
he must assume. It is in fact startling to one who may 
have had little connection with the field to discover how 
closely similar are the ideas of men in widely separated 
parts of the country, who, without formal training and 
without mutual acquaintance or consultation, have 
worked out for themselves standards of practice and 


ik profession of industrial design is compara- 
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Fig. 1—Growth of the art and practice of industrial 
design as indicated in the increase of the number of 
firms engaged, reported in a recent survey. 
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definitions of the responsibility they can assume. In- 
dustrial design has come into existence in response to 
a need, and men who are meeting that need naturally 
find themselves in agreement, even though they differ 
in education and have come into this work through dif- 
ferent paths. 

In its broadest sense, industrial design is the profes- 
sion which assumes responsibility for all those aspects 
of products of which the consumer is aware. It thus 
serves the general public indirectly, through the manu- 
facturer whom it serves directly. It offers manufac- 
turers skilled and creative knowledge of how to make 
the products of industry useful and desirable to con- 
sumers. It is a tri-partite technique, in which knowl- 
edge of design and esthetics, knowledge of manufac- 
turing, and knowledge of merchandising are of equal 
importance. 

The industrial designer assumes heavy responsibility 
in his relationship with manufacturers. His decisions 
and recommendations are often the basis for large ex- 
penditures, and must be made months or even years be- 
fore their value receives the final test in the market 
This is also a field in which integrity and devotion to 
general ideals and principles are essential. The work 
of the industrial designer affects very directly the lives 
of the users of American industrial products. It is no 
exaggeration to say that industrial designers have a 
real effect upon the quality of life in this country. The 
industrial designer who serves the consumer by insist- 
ing on a thorough analysis of each product from the 
consumer's point of view is giving the best professional 
service to the manufacturer who retains him. The in- 
dustrial designer is economically dependent upon in- 
dustry, but his value to industry is measured by his in- 
sistence on serving the consumer. 

There are several different types of relationship in 
which the industrial designers work. The largest group 
numerically, and the type usually thought of as typical, 
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he independent practitioner who from his own office 

ves a number of different manufacturers. This kind 

arrangement may remain a small operation or may 

w into a sizable organization of designers and spe- 
cialists cooperating on the solution of design problems. 
There is a growing tendency for the head of such an 
organization, while retaining supervision over the work 
done, to give to industrial designers under him a large 
amount of independence and responsibility. Such an 
organization usually includes also specialists in fields 
related to product design, such as engineering, archi- 
tecture, and consumer research. With the business 
managers, accountants, and clerical staff that a large 
organization requires, from 8% to 30% of the staff 
of an industrial design organization may be people 
who are not professional industrial designers. How- 
ever, many of the specialized workers look forward 
to assuming design responsibility as a result of their 
practical experience. This is particularly true of men 
who are working as engineers or architects, but it also 
includes draftsmen, renderers, modelmakers, and the 
like. 

Besides this type of organization, industrial design 
is practiced by people in the employ of large manufac- 
turing or merchandising companies. Many companies 
big enough to have a large output of varied consumer 
products find it desirable to have separate departments 
in which the consumer aspects of products are analyzed 
and their appearance established. The organization of 
such a department is likely to be similar to that of the 
office of an independent consultant. 

To some extent industrial design is practiced by peo- 
ple employed by a third type of organization. There 
have sprung up, just prior to and during the war, 
several organizations which attempt to offer to manu- 
facturers an over-all product design service. Such or- 
ganizations usually treat design for consumer appeal as 
only one aspect of their service, which may include 
everything from tool design and factory layout to con- 
sumer studies. Such organizations may foster a divi- 
sion of loyalty of the sort which has caused criticism 
of architects who work also as contractors. They 
sometimes seem unprofessional in their too-aggressive 
methods of promotion. However, it is probably too 
soon to estimate fairly the possible use which this type 
of organization can have for manufacturing in general. 


STATISTICS OF THE PROFESSION 


There are no dependable statistics covering the whole 
profession of industrial design and its growth. In an 
effort to get information concerning the growth of the 
field and its probable future expansion, the Society of 
Industrial Designers circulated to its employing mem- 
bers, in December, 1945, a questionnaire asking for 
facts concerning the history of each organization, and 
the number of persons employed. Questionnaires were 
returned by 22 industrial design organizations. Of 
these 22, 12 were in existence in 1934. The first was 
founded in 1921. These 22 organizations now give em- 
ployment to a total of 715 people; of these, 299 are in- 
dustrial designers or junior designers, and 188 are 
doing work of a character which may lead them into 
industrial design positions. As an indication of the 
immediate need for trained personnel, each organiza- 
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Fig. 2—Increase in the numbers of employees of the 
22 industrial design firms represented in Fig. 1, based 
upon data from a recent survey. 


tion was asked how many industrial designers it would 
employ at once if trained personnel were available. 
The total needed in midwinter, early in 1946, by these 
22 firms, was 66 designers. 

Although there is no certainty that the various con- 
ditions which brought about the increase in the sample 
studied—from 1 to 22 firms during the years 1921 to 
1945—will remain effective and will cause a continu- 
ing increase at the same rate, there is equally little 
basis for assuming that these conditions have changed 
and that the rate of increase will decline. A curve 
plotted with the number of firms on one coordinate and 
time on the other indicates a fairly even rise from 
1 to 22 firms. If this curve is projected into the 
future, we can expect by 1950 that there will be an addi- 
tional 6 or 7 firms. Similarly, figures were compiled as 
to total employees in the years 1934, 1936, 1938, 1940, 
1942, and 1945. A curve based on these totals against 
time indicates an increase of 600% from 1934 to 1945, 
and if projected into the future would justify an esti- 
mate of approximately 800 employees in 1950. 

The relation between these 22 firms and the total 
number of individuals and organizations actually prac- 
ticing industrial design is very difficult to determine. 
The freedom with which individuals can call them- 
selves industrial designers hinders any effort to deter- 
mine the total number of persons actually capable of 
doing the kind of work and carrying the kind of re- 
sponsibility to which the term “industrial design” can 
legitimately be attached. However, it is certain that 
the 22 firms whose figures are summarized here are only 
a fraction of the total number of firms and individuals 
who could properly be called professional industrial 
designers. It is also certain that the total number of 
business enterprises in the United States which might 
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use and profit from industrial design service is much 
greater than the number of such enterprises now in the 


habit of retaining industrial designers. To the same 
degree that businessmen depend upon the service of 
professional architects when they plan buildings, manu- 
facturers will eventually depend upon industrial design 
service and advice in planning products for the market. 

It has been suggested that once a product has been 
designed—that is, once an industrial designer has 
changed it from an original, unplanned form—the de- 
signer has worked himself out of a job, because that 
product will not again need the service of an industrial 
designer. This idea is far from borne out by the ex- 
perience of present successful designers, and the experi- 
ence of the manufacturers who retain them. Industrial 
design is closely related to our competitive economic 
system. As long as this system retains its vitality, 
manufacturers will find it necessary to keep their prod- 
ucts under continual study, in the hope of making them 
better than the products of competitors. The industrial 
designer has a large share of the responsibility for this 
competitive planning. In this sense, the use of indus- 
trial design can be expected to increase, because each 
manufacturer who retains an industrial designer vir- 
tually compels his competitors to do the same. 


NEED FOR DESIGNERS 


In connection with the questionnaire, the members 
who received it were asked to estimate the future need 
for trained industrial designers, and to state the factors 
which might limit the need for professionally trained 
people. None of the replies suggested any immediate 
limit to the need and opportunity for industrial de- 
signers. 

The opinion of one designer is aptly stated, and can 
serve as a summary of the general opinion among mem- 
bers of the Society: “Properly conceived, industrial 
design can do so much for industry that the need is 
almost unlimited... .” Several designers pointed out 
that general business conditions will affect the need for 
industrial design. Any factor which slows down busi- 
ness activity and hinders or discourages business from 
planning for the future, has a depressing effect on 
industrial design. 

Industrial design first made its impression on the 
world of business during the early 1930's, and this has 
given rise to the notion that it is a “depression-born” 
field. However, none of its practitioners considers that 
a new depression would do anything but hinder the 
development of the field. Our information indicates that 
its increase, both numerically and in the general scope 
of its work, has been much more striking during the 
years of comparative prosperity than it was during the 
depression. The depression merely made more con- 
spicuous the contribution of certain designers, who were 
retained by the more imaginative and far-seeing busi- 
nessmen at a time when most business was in a timor- 
ous and unexperimental mood. 

The only serious limitation suggested by the various 
designers is the natural one of saturation of the field. 
Some look forward to a distant time when an over- 
supply of trained and competent industrial designers 
might unduly accentuate competition among designers. 
All are agreed, however, that this time is remote, and 
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that if the development in the next few years is sound, 
particularly in being based on adequate training anq 
realistic professional standards, the field will con‘inye 
to expand indefinitely. 

It is worth noting that several designers suggested 
seriously as a possible limitation the failure of educa- 
tion to provide a sufficient number of trained indus- 
trial designers. They believe there is a real possibility 
of the field’s being seriously retarded in its over-all 
development merely by. a lack of persons adequately 
equipped to take advantage of the opportunities which 
now exist. 

In connection with their replies, seven of the de- 
signers, including several of the most experienced, went 
out of their way to add a comment to the general effect 
that the education available at the present time is un- 
satisfactory. One industrial designer stated flatly, “To 
my knowledge there is no qualified school offering in- 
dustrial design.” Others are equally emphatic, the gen- 
eral criticism being that recent graduates from industrial 
design courses are usually no more than accomplished 
renderers, and have little real knowledge of engineer- 
ing or of merchandising. It is for this reason that 
heads of some large industrial design organizations 
state their preference for graduates of architectural or 
engineering courses, even though men so trained are 
without real grounding in industrial design. 

Professional education for this calling has not kept 
pace with the development of the profession itself. In 
a purely quantitative sense, the facilities available are 
insufficient. This would be true even were there no 
emergency caused by the influx of veterans. The mere 
fact that in the 22 firms which answered our question- 
naire there were positions for 66 trained designers is 
an indication that sufficient training is not available. 
But much more important than the over-crowding in 
existing schools and courses is the fact that practitioners 
of industrial design are nearly unanimous in the opinion 
that the education now available has too little relation to 
the needs of the profession. Practicing designers feel 
that much of what is called industrial design in schools 
and colleges is inadequate for practical work in the 
profession. 


WIDE SCOPE OF INDUSTRIAL DESIGN 


Industrial design is a new profession based on con- 
temporary conditions, while the field of design is as 
old as history itself, and is the subject of a large body 
of literature and theory. Many teachers of design, 
whose work in that field is entirely admirable, are not 
sufficiently aware that industrial design from the point 
of view of its practitioners and of manufacturers is 
much more than design applied to industry. Because 
of the natural preoccupation of teachers of design with 
their subject, it is sometimes difficult for them to realize 
that the forces of economic and industrial development 
have brought into existence a technique which, though 
dependent upon design, is much more than design 

Design in itself is an absorbing study, and can com- 
pletely preoccupy the working life of persons who have 
an aptitude for it. The esthetics of design and the 
study of its history and traditions are essential subjects 
for the industrial designer, but he must by force of 
circumstance have much the same attitude toward design 
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that the architect has, or that the practicing lawyer 
might have toward legal history. 

The industrial designer does not compromise or 
lower his standards in acting as a specialist in consumer 
taste. The growth of the profession is full of examples 
which show that the industrial designer must face the 
fact that mass production is meaningless without mass 
distribution, and that therefore it is his task to make 
The integrity of the industrial designer 
and his self-interest as well make him a force in the 
manufacturing situation which tends toward the im- 
provement of a product. Even in the art industries 
those industries like ceramics and furniture, 


pre miucts sell. 


that 1s, 

‘re a large share of a product’s value lies in its 
shape and appearance (i. e. its external design )—the 
dilemma of a choice between good design and big 
sales can often be resolved by approaching the problem 
Although 


there are many cases which seem to show that objects 


from the industrial designer’s point of view. 


of inferior design have a greater appeal in certain 
markets, and are therefore more profitable to the manu- 
facturer than objects of good design, the industrial 
designer can sometimes enter the situation and _ re- 
analvze the product and the market together, and reach 
a design solution that makes the product more acceptable 
both to the critic who applies esthetic standards and 
to the consuming public. 

In fields lacking a long esthetic tradition, such as 
home appliances and industrial equipment, the dilemma 
oi good design versus sales is more easily resolved. The 
yacuum cleaner which has been thoroughly studied from 
the consumer’s point of view and designed with in- 
tegrity is almost sure to be a more salable product than 
the vacuum cleaner which has been superficially “stream- 
lined” to catch the buyer’s eye. 

Industrial design has acquired a clear and definite 
meaning to the men who practice it and to the repre- 
sentatives of industry with whom they work. Both 
industrial designers and industrialists are accustomed 
to the concept that industrial design as a service is 
first of all an analysis of a product from the consumer’s 
point of view; that it is a service which is practical 
both in the sense that it is based on actual problems 
of selling the products of industry and in the sense 
that it always faces the real difficulties of manufacture. 
This means that the industrial designer is only one-third 
equipped if he can merely give a product an appearance 
which is in some abstract or historical sense appropriate 
or beautiful. He must also know how to analyze the 
use the product will have in the hands of its purchaser 
or user, and how to make its appearance both appro- 
priate to its use and attractive to its user. As a third 
facet of his activity, requiring a third element in his 
training, he must understand the manufacturing prob- 
lems to be met in carrying out his design ideas. An 
industrial designer’s training must make him a specialist 
in forms and shapes and their historical development, 
an imaginative specialist in the psychological problems 
of the consumer and the consumer’s relationship to the 
things he uses, and an expert on materials and processes 
of manufacturing. 

Any course of training which purports to prepare a 
student for a career as an industrial designer is seri- 
ously deficient if it does not equip the student to work 


in each of the three branches of the field, and to synthe- 
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size them in his own practice. There is apparent agree- 
ment among all educators and practitioners of industrial 
design that this is a profession which adapts the age-old 
problems of pure design to the conditions imposed by 
our system of mass production and distribution. Yet 
many educators do not face the fact that to equip the 
would-be industrial designer to deal with the problems 
of design for mass production requires as much study 
of mass production as of design. 

The Society of Industrial Designers, as part of its 
effort to give advice and orientation to veterans, has 
drawn up a list of all the institutions which make a 
serious effort to teach professional industrial design. 
This list gives only the bare facts that can be secured 
from a study of the catalogue of each institution. It 
lists the subjects taught by each school. The most 
cursory examination of this list of schools and the 
subjects they teach shows that there is little agreement 
among educators as to the equipment a professional 
industrial designer should have. It is of course difficult 
to compare courses from the one-word descriptions in 
catalogues. However, it is significant that of the 20 
institutions listed, 6 give no courses in marketing, ad- 
vertising, or economics. Even those schools which in- 
clude elementary economics may have little of the kind 
of training in metchandising and consumer psychology 
that the industrial designer needs. Similarly, 9 of 
these schools offer no engineering courses or courses 
in any branch of factory technology. These are courses 
in design, rather than industrial design. 


INDUSTRIAL DESIGN AND ARCHITECTURE 


The need for the three elements in an industrial 
designer's training has led several prominent industrial 
designers to suggest that in the present state of our 
educational system, a would-be industrial designer can 
get better training by combining the study of archi- 
tecture with courses in engineering and business. This 
is obviously a stop-gap recommendation. A single cur- 
riculum in which subjects from each of the three fields 
are brought together in a planned sequence is certainly 
much better. And the fact that much of the material 
needed is available in the various schools of the larger 
universities means that the establishment of professional 
courses would not be an impossible undertaking. 

It should be clear that this is much more than the 
complaint sometimes heard among professional men 
that the schools which teach their profession do not 
sufficiently emphasize the practical aspects of the pro- 
fession. In this case, a new profession has reached 
clearer definitions and a greater degree of solidity than 
is commonly realized, and it is in need of a system of 
education and training. It is now served by educators 
and institutions whose traditions and body of doctrine 
are based upon only a third of the techniques and knowl- 
edge needed for its full practice. 

Industrial design is a profession fully as complex, 
and carrying fully as much responsibility, as the pro- 
fessions of architecture and engineering. Its influence 
on the quality of American life and on our culture 
generally can scarcely be exaggerated. Training for 
industrial design should be as carefully planned and 
as standardized as is the training available for other 
professions. 
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Two Temperatures with 


One Refrigerator Condensing Unit 


* The new Admiral Dual-Temp accomplishes this with a heat-transfer 
point between two refrigerant circulating systems, the transfer being con- 
trolled by an electrically operated restrictor valve in the colder line. 


and different in several important aspects is 
the Dual-Temp, recently announced and now 
in production by The Admiral Corporation. 

The Dual-Temp is so named because there are ac- 
tually two refrigerators, separately insulated, with sepa- 
rate but related controls and refrigerant-circulating 
systems, all in one cabinet. At the top is the freezer 
locker while in the body of the cabinet is the con- 
ventional food storage space. These two compartments 
are surrounded and separated from each other by an 
insulating layer of balsam wool averaging 3% in. in 
thickness. The freezing locker has a welded chest- 
type liner which extends across the top of the re- 
frigerator and maintains a temperature as low as 15 
below zero for quick-freezing of home-grown foods or 
the proper preservation of commercially frozen foods. 
In the general food storage compartment an average 
temperature of 38 deg is maintained. 

Operating with a secondary circulating system con- 
trolled by a solenoid restrictor and deriving its refriger- 
ating capacity from the primary system. Admiral engi- 
neers have been able to attain these two temperature 
levels from one common condensing unit. This unit 
is similar to those used in most home refrigerators 
today. The compressor is a reciprocating type con- 
nected directly to the motor shaft and is hermetically 
sealed in steel and oiled for a lifetime. The motor is 
split-phase, % hp, with thermal overload protection, 
115 volts, 50-60 cycles, 1750 rpm. It is internally 
spring-mounted and unusually quiet. Under a National 
Electrical Manufacturers Association no-load test at 
90F, this unit operates approximately 35 per cent of 
the time. This is generally accepted as equivalent to 
the operation in a home. 

The primary system, which consists of the condensing 
unit, the primary transfer plate with a solenoid re- 
strictor, and the tubing which refrigerates the freezing 
locker, operates like that of any ordinary refrigerator. 
However, a secondary system is added, which is com- 
pletely sealed within itself and possesses its own charge 
of refrigerant. This system refrigerates the moist- 
cold compartment in the body of the refrigerator. 

The primary system and the secondary system each 
has a transfer plate to which the refrigerant circulating 
coils are intimately fastened. The two plates are bolted 
together and the entire assembly provides a metallic 
path for the ready flow of heat from the warmer coils 
of the secondary system to the cooler coils of the 


A DOMESTIC refrigerator which is quite new 
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primary system, but with no connection for refrigerant 
to flow between. 

Under ordinary conditions the freon (F-12) is sent 
from the condensing unit through a capillary tube to 
the coils attached to the primary transfer plate and 
thence on to the locker coils, as shown in Fig. 2. When 
the restrictor is open, the refrigerant flows directly 
through and does not detour through the coils attached 
to the transfer plate. 

Attached to the secondary circulating system is a 
thermostat which is pre-set at the time of assembly to 
maintain a 38-deg temperature within the interior of 
the moist-cold food compartment. When the tempera: 
ture in this compartment rises above 38 this thermo- 
stat closes the solenoid restrictor attached to the pri- 
mary transfer plate, thus stopping the freon from fol- 
lowing the original path from the condensing unit 
direct to the freezing locker coil. The freon instead 


Fig. 1—The Dual-Temp household refrigerator with 
freezing locker, moist-cold compartment, fruit and 
vegetable drawer, and dry storage bin. 
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is by-passed through the primary transfer plate coils 
and cools this plate. As the primary plate is cooled, it 
in turn cools the secondary transfer plate by conduc- 
tion and this cools the tubing which is bolted to its 
back. The cooled refrigerant in the secondary system 
circulates through the coils attached to the walls and 
the moist-cold compartment is brought down to a lower 
temperature. After a sufficient running time, when 
the temperature in the moist-cold compartment has 
been brought to its original setting of 38 deg, the elec- 
trical circuit is broken by the thermostat, opening the 
solenoid restrictor, and the freon, no longer being 
blocked and bypassed through the primary transfer 
plate, resumes its normal path from the condensing 
unit direct to the freezing locker. 

The thermostat in the secondary system has only 
this one function; it cannot start the compressor. There 
is therefore another thermostat attached to the primary 
system for this purpose and it starts the compressor 
when the temperature in the freezing locker rises above 
its predetermined setting. Although the secondary 
thermostat cannot start the compressor, the primary 
thermostat is set to start the compressor often enough 
to meet the demands of both primary and secondary 
systems. 

The cabinet construction is somewhat different from 
that in other types of refrigerators in that it is her- 
metically sealed and leak-tested after final assembly 


Fig. 3—Phantom view of the Dual-Temp from the 
rear, showing actual positions and relations of the two 
refrigerant circulating systems. 
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to insure against the insulation ever becoming saturated 
with moisture. This precaution is necessary because 
of the cooling coils on the outside of the two compart- 
ment liners. 

The cabinet shell is sealed by covering all welds and 
joints with a thick coating of hydrolene. The breaker 
frame and moist-cold compartment are also hydrolened 
together, then leak-tested as a sub-assembly before going 
on into the final assembly. After the insulation is 
blown into the shell and the moist-cold compartment 
and breaker frame assembly fastened in place, the 
cabinet shell and breaker frame are then sealed with 
hydrolene and this seal in turn is covered with the 
cabinet trim strip. The next step in assembly is to 
fasten the frozen food locker in place. This is sealed 
to the breaker frame by the use of a good rubber gasket. 
The rear opening is also sealed and then the completed 
assembly is leak-tested by increasing the pressure in- 
side the cabinet shell (between the exterior and in- 
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Fig. 2—The two refrigerant circulating systems, show- 
ing the two transfer plates which in reality are bolted 
together for efficient heat transfer. 
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terior walls) with air and noting any drop when con- 
nected to a water manometer. Any drop, of course, 
necessitates locating and repairing the cabinet leak. 
Due to the fact that the coils are sealed in the wall 
and the moist cold compartment operates at 38 deg 
above freezing, this compartment never needs to be 
defrosted. With the cooling coils concealed in the 
wall and operating above freezing, this compartment 
performs another function. When the cabinet door is 
opened and warm air from the room strikes the cold 
walls of this compartment, moisture is immediately con- 
densed from the air and deposited on the walls. Thus, 
there is created within the moist-cold compartment 
an average relative humidity of about 85 per cent. 
This creates an ideal condition for keeping foods moist 
and fresh in uncovered dishes and there is no possi- 
bility of foods drying out. When a heavy amount of 
moisture is accumulated on the walls and the root, 
it is directed down the sides to a drip trough which is 
built around the bottom of the moist-cold compart- 


* © Water Calorimeter Developed as 
Precision Instrument in Microwave Work 

A water calorimeter has been developed at the Micro- 
wave Institute of the Polytechnic Institute of Brooklyn 
for precision measurement of high-frequency waves. 
The calorimeter, according to Dr. Ernst Weber, head 
of the Microwave Institute, provides measurements of 
much higher accuracy than other instruments now avail- 
able. Its availability, he stated, will give considerable 
impetus to the design of television, FM and radar 
equipment with improved performance. First steps 
in the development of the water calorimeter were taken 
toward the end of 1945 and it was perfected since then. 

The water calorimeter measures the power of micro- 
waves used in high-frequency equipment by observing 
the temperature rise of water through which the waves 
are passed. As temperature of water rises in relation to 
the power of the waves, the power can be calculated by 
use of carefully developed formulae. 


142 












UNIT WIRING 






MOTOR WINDINGS 





RUN START 
RKO OKI, PIS 
‘ \ \ \ 
OOGGSIO L000) 

' 
1 


! — 
aa - 35-45 cr 








JUNCTION 
BOX 


Fig. 4 (left)—Electrical connections in the cabinet, 
including the autotransformer for the Sterilamp and 
the two thermostats, one in each compartment. Fig. 5 
(above)—Wiring connections to the motor. 


ment above the vegetable drawer. This trough in turn 
empties into a convenient drip tray which may be 
simply removed and emptied. Inserted in the top of 
this compartment is a Sterilamp which radiates ultra- 
violet rays, creating ozone and destroying airborne bac- 
teria, retarding mold, and minimizing the mingling of 
food odors. 

The freezing locker has to be de-iced approximately 
once every six months. With the low temperatures 
that this locker provides, meats, fish, and game can 
be stored safely for an indefinite period of time. It 
means also that the householder can grow his own 
vegetables and prepare and freeze them for future use. 

In Figs. 4 and 5 are shown details of the electrical 
system. The two thermostats must both be closed and 
operated in series to energize the restrictor coil which 
starts circulation in the secondary system to cool the 
main food compartment. However, only the thermo- 
stat in the freezer locker controls the motor. The 
autotransformer supplies the Sterilamp. 





@ © Expanding Field Seen for Electrical 
Control Equipment in Refrigerator Trains 


A growing field for motors and other electrical equip- 
ment is seen in the future development of increasing]) 
higher standards for temperature control in refrigerator 
trains and other carriers of perishable food. This was 
indicated in the results of a recent railroad carrier test 
in which a 6-car refrigerator train with special control 
installation made a 3000-mile Seattle-to-New York run. 

The experiment was conducted by the Association 
of American Railroads, U. S. Department of Agricul- 
ture and the National Bureau of Standards. The 
trol equipment was installed by the Brown Instrument 
Company, Philadelphia, and involved some 8 mil-s of 
electrical cable to make the necessary connections |e- 
tween the control instruments in each car and the :ait 
control panel. Multiple connections made possible the 
taking of some 12,000 readings at 20 different co trol 
points in each of the six refrigerator cars. 
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LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads—and eliminates 
all axial play between bolt and 
nut threads. 

All ESNA Elastic Stop Nuts — 
regardless of size or type —lock in 
position anywhere on a bolt or 
stud. Vibration, impact or stress 
reversal cannot disturb prestressed 
or positioned settings. 


INTERNAL 
WRENCHING 
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f 


HIRLING AT 2,500 RPM 


—yet the Red Elastic Collar locks 
each positioned setting against VIBRATION! 


Here’s an interesting detachable fastener 
problem: Bolting an eleven pound cooling 
fan assembly to the fly wheel of a 215 HP 
Franklin Aircraft Engine. The connections 
are rubber mounted to inhibit the trans- 
mission of engine vibration or impulses 
to the fan and conversely inhibit the trans- 
mission of fan flutter and unbalance back 
to the crankshaft. The proper fasteners 
must be self-locking without any frictional 
aid from bolt tension or seat 

pressure because the rubber 

mounts will flex constantly. 


The solution is the ESNA Elastic Stop Nut— 
with its self-locking, self-sealing Red Elastic 
Collar. It locks in position anywhere on a 
bolt or stud. It provides permanent protec- 
tion against Vibration, Corrosion, Thread 
Damage, Liquid Seepage, and Costly Main- 
tenance. Elastic Stop Nuts are available for 
maintenance and new equipment. ESNA 
engineers are ready to study your fastener 
problems. Address: Elastic Stop Nut Cor- 

poration of America, Union, 

N. J. Sales Engineers and 

Distributors in principal cities. 


ELASTIC STOP NUTS 


INSTRUMENT 
MOUNTING 


v SPLINE % CLINCH ee GANG c CAP 
CHANNEL 


STOP NUT CORPORATION OF AMERICA 
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Equipment for 
Launching 


Aircraft 
Electrically 


* A linear motor has been designed and 
built for accelerating the heaviest planes to 
flying speeds on short runways. 


SING the conventional principles of electrically 
energized equipment to produce linear motion 
instead of rotational motion is not new. It is 
commonly done in solenoids, the idea has been applied 
in linear synchros, and it has been experimented with 
in the electromagnetic acceleration of projectiles. It 
has never previausly been developed, however, on the 
scale of magnitude used in the Electropult, an electrically 
powered device for launching aircraft. The equip- 
ment was designed and built by the Westinghouse Elec- 
tric Corporation and to date two installations have 
been made, both for the U. S. Navy—at Mustin Field, 
Philadelphia, and at the Naval Air Test Center, 
Patuxent River, Maryland. The second will be de- 
scribed herein. 
If one imagines a three-phase induction motor split 
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‘Laminated iron core with ‘squirrel-cage" 
winaing down center of track 


Fig. 1—Basic principles of the Electropult, with power 
supply apparatus above and the shuttle towing car and 
its tracks below. 
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Fig. 2 


ing bridle 





apart on one side, along a line parallel to the shaift, 
and the elements straightened out and extended, he 
can visualize the Electropult. It is necessary also to 
understand that the squirrel-cage winding, commonly 
used on an induction-motor rotor, is here a part of the 
stationary element and the three-phase winding to 
which the power supply is connected becomes the mov- 
ing element. It is not a rotor because it does not 
rotate but the term is used herein for want of a_ better 
one. 


STATOR A QUARTER-MILE LONG 


The secondary, or squirrel-cage stator, comprises a 
laminated iron 12 in. wide with bar windings 
connected together on each side as may be seen in Fig. 
3. This extends down the center of a track system 
laid along the center line of a concrete runway 100 ft. 
wide, for a distance of 1382 ft. 


core 


The primary is the 
wound rotor, the moving element, shown at the upper 
right in Fig. 3. It is a flat shuttle car, 5% in. high, 
carried on wheels which run within channel-shaped 
rails, the top flanges of which are visible in Fig. 3 im- 
mediately adjacent to the squirrel-cage winding. On 
the under side of the shuttle car, with a working air 
gap of about *4¢ in., is a flat iron core carrying a three 
phase winding, energized through current-collecting 
shoes running on copper rails below the hardwood 
covers which appear as the two outermost strips on 
either side of the track in Fig. 3. The collector shoes 
are of sintered copper graphite on a pure copper base, 
each shoe being 2 by 3 in. During a launching opera- 
tion current density in the collector shoes reaches 
166 amperes per sq. in. It is necessary to use a shoe 
pressure against the copper collector rail of 5 psi in 
order to insure adequate contact at speeds of the shuttle 
car in excess of 200 mph. 

When a plane is to be launched, forward thrust is 
imparted from the shuttle car to the plane through 


a towing bridle which may be seen in Fig. 2. Thus 
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4 10,000-lb jet. 
propelled plane, with tow- 
connected to 
the shuttle car below the 
plane. ready for launching. 
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INDEPENDENT INVESTIGATOR TELLS HOW . 


Sree LIONEL 


“We use Phillips Screws on 27 differ- 
ent products,” Lionel’s chief engineer 
told the Peck Co. investigator, on an- 
other study of assembly savings made 
by prominent manufacturers using 
Phillips Screws. 


“PHILLIPS SCREWS ELIMINATE DRIVER SLIPS 
THAT USED TO COST A HALF MAN-HOUR EACH. 
On most parts for Lionel locomotives, 
cars, and accessories, the finish is ap- 
plied before assembly, so that a driver 
slip meant disassembling the product 
and either junking the part or stripping 
off the paint for refinishing. The time 
lost would average about 2 man-hour 
per slip. This time is saved since we 
switched to Phillips Screws. 


“PHILLIPS SCREWS MAKE DIFFICULT ASSEM- 
BLIES EASIER, FASTER. Fastening the mo- 
tor base inside the body of a model 
locomotive is one example. Space here 
is too small to allow holding a screw 
with the fingers. In many assemblies 
the space is too small to permit using 
even a screw holding attachment. 
Phillips Screws stay on the driver tip, 
make it a trouble-free, one-hand job. 


“FINE APPEARANCE OF PHILLIPS RECESS IM- 


PROVES APPEARANCE, and contributes to 
smart, modern design that appeals to 
our customers.” 


A WEALTH OF ASSEMBLY INFORMATION Fastening motor base to structure of Lionel 


: ‘ . model 182 electric cra ith Phillips Screws. 
is available to you in the full report of Gne push with a spiral. driver ‘finds the 
is j ' ; ’ L thread and sends home the screw without 
this Se ee eee = driver skids, and assembly slow-down. 
ings at the Lionel plant. Sen or this The small flush-type Phillips Screw in the 
and other reports, on metal, wood, and eccentric pin on this Lionel locomotive shows 


. now the ornamental Phillips recess adds to 
plastic products. Use coupon. Ga. realistic design. 


PHILLIPS rfena SCREWS | [nae 


WITH PHILLIPS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts | LIONEL, CORP y MUL 
Phillips Screw Mfrs., ¢/o Horton-Noyes 
2300 Industrial Trust Bidg., Providence, R. I. 


Send me reports on Assembly Savings with Phillips Screws. 


American Serew Co. ROED Pheoll Manufacturing Co. 

Atlantic Screw Works @ Reading Screw Co. 

Atlas Bolt & Serew Co. Russell Burdsall & Ward 

Central Screw Co. Bolt & Nut Co. 

Chandler Products Corp. Seovill Manufacturing Co. 

Continental Screw Co. Milford Rivet and Machine Co. Shakeproof Inc. 

Corbin Serew Div. of National Lock Co. The Southington Hardware Mfg. Co. 
American Hdwe. Corp. National Screw & Mfg. Co. The Steel Company of Canada, Ltd. 

The H. M. Harper Co. New England Screw Co. Sterling Bolt Co. 


— itional Screw Co. Parker-Kalon Corporation Stronghold Screw Products, Inc. 
amson & Sessions Co. Pawtucket Screw Co. Wolverine Bolt Company 


Name. 


Company 


EM-12 
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Fig. 3—The squirrel-cage winding in the laminated- 
iron core of the stator. Next outside the winding is 
the channel-iron track within which run the wheels of 
the shuttle car and two hardwood timbers covering the 
copper rails from which the moving shuttle-car col- 
lects 3-phase power. Shuttle car at upper right. 


is disengaged and falls to the ground when the electric 
power is cut off from the shuttle car at which instant 
the plane speed increases beyond that of the shuttle 
car. At this instant the plane becomes airborne. The 
plane’s motors are running during takeoff and add 
their propulsive thrust to that from the shuttle car. 

In operation, the Electropult does its stuff in a titanic 
spurt of power that lasts for only a few seconds. Run- 
ning free without load, the shuttle car accelerates from 
standstill to a speed of 226 mph. in a period of some- 
thing like 3 sec. and a distance of less than 500 ft. The 
jet-propelled plane shown in Fig. 2 normally requires 
a run of about 2000 ft. for a takeoff but the Electro- 
pult takes just 4.1 sec. to put it in the air at a speed 
of 116 mph. in a launching run of only 340 it. 

During these few seconds the linear motor is draw- 
ing electrical energy from the collector rail at a rate 
of 12,000 kw. The frequency of the 3-phase input 
falls from 216 to about 192 cps. Even at this lowered 
frequency the “synchronous” speed of the linear motor, 
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of which the shuttle car is the moving element, would 
be 244 mph. Efficiency of the linear motor reaches 
maximum at 220 mph. when it is about 75 per cen: 

Preliminary designs for bigger and better Electropults 
have already been made, to launch the largest existing 
airliners at 120 mph. with a takeoff run of only 50 
ft. Some ships now require a run of about 4000 ft. 
to accelerate to flying speed. Maximum acceleratio; 
is limited in these designs to about one g, for the pur- 
pose of minimizing discomfort to passengers. 

Now let’s look at the arrangements for supplving 
these great, short bursts of power to the shuttle car 
Power could originate from any of many _ possibl 
sources, including utility circuits, but for several rea 
sons, including certain military considerations, th 
equipment described here is powered by a twin-Was 
airplane engine direct-connected to a 750-kw., 25( 
volt, d-c generator. This could be replaced with almost 
any suitable source of electric power, but from this 
point on the design becomes more specialized. 


FLYWHEEL MOTOR-GENERATOR SET 


The real heart of the power supply system is a fl 
wheel motor-generator set, illustrated in Fig. 4. Th 
motor of the set is driven from the original source of 
power, and the generator has a nominal rating of 
4500 kva. at 80 per cent power factor, 1000 volts, 3 
phase, 216 cycles, 1300 rpm. On the end opposit 
the motor is a 47,000-Ib. flywheel, 102 in. in diameter, 
with a 20-in. face. The 925-hp. motor takes 8 
to accelerate the flywheel to its full speed. 

The three-phase output of the generator is cor 
nected, through suitable controls, to the copper col 
lector rails paralleling the squirrel cage stator down 
the center of the runway. The generator thus supplies 
directly all the electrical energy to accelerate the shuttl 
car and the plane it is towing. Mechanical energy 
drive the generator during these brief periods, when 
electric energy flows out to the collector rails in thou- 
sands of kilowatts, comes largely from the flywheel of 
the motor generator set. Currents up to 7000 amperes 
flow through the system during those few seconds, 
representing energy rates up to 12,000 kw. Speed oi 
the flywheel drops from 1300 down to 1150 rpm. as 
the stored energy is shot out to the speeding shuttle 


Fig. 5—Control room of the 
Electropult. At the lejt is 
the control stand for the en- 
gine driving the d-c gen- 
erator which supplies the 
primary power. The panel 
at the right controls the elec- 
trical output to the shuttle 
car. Instrument panel in 
center provides a complete 
story of the electrical cycle 
during a _ launching 
operation. 
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Examine the POWERSTATS in the photograph. If you 
conclude from your examination that all three 
POWERSTATS are identical in physical and electrical 
size — you are correct. Each POWERSTAT is rated at 
115 volts, 50/60 cycles, single phase input with 
0-135 volts, 15.0 amperes output. The difference is in 


terminal arrangement... to suit each need. 


¢ For the laboratory —Type 2PF1126 with totally 
enclosed terminal box, fuse protection, output re- 


ceptacle and input cord - plug. 
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ARE MADE 
WITH VARIOUS 


pw? 


TERMINAL ARRANGEMENTS 


e As a component — Type 1126 with exposed 


terminal studs for direct wiring. 


e For other needs — Type F1126 with terminal 


studs, fuse protection, and bakelite terminal cover. 


Ask any SECO sales-engineer for further information. 


Send for Bulletin 150 ME 


THE 
SUPERIOR @& ELECTRIC ny 


752 LAUREL STREET . BRISTOL, CONNECTICUT, U.S.A 
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Fig. 4—The motor-generator set which supplies power 
to the Electropult. In the foreground is the 925-hp 
d-c motor. Behind is the 4500 kva, 3-phase generator. 
Not visible, in the rear, is the 47,000-lb flywheel. 


@ * Electrical Manufacturers Seen Aided 
by New Uniform Yarn Numbering System 


Electrical manufacturers should be vitally interested 
in the adoption of a standard yarn numbering system in 
view of the important quantities of textile yarns used in 
insulating tapes and many other electrical applications. 
This is pointed out in the October issue of the ASA’s 
Industrial Standardization by A. A. New, member of 
the engineering staff of Standard Telephones and Cables, 
Ltd., London, England. Mr. New calls attention to the 
fact that the existing multiplicity of yarn-count systems 
seriously affects the work of personnel in the purchasing 
and raw material inspection departments and of the 
design engineers. 

Mr. New’s advocacy of a uniform numbering system 
coincides with recent formal approval by the American 
Society for Testing Materials of such a system—the 
Grex Universal Yarn Numbering System. This system 
in the main meets with the requirements as set forth by 
Mr. New, namely (1) that it be a direct system defined 
in terms of weight-per-unit length; (2) that it be a 
metric system; and (3) that it permit a large range of 
magnitudes by the use of multiples or submultiples of 
the base unit. The term “Grex” (plural grex, abbre- 
viation gx) applies to both the unit and the system. 
It is derived from: 


GRams pEr 10,000 meters 
| ne epee 4 


The Grex system as approved by the ASTM is now 
being discussed with British bodies engaged in a similar 
project with a view of agreeing on a universal system 
of numbering. The system is seen as adaptable to any 
type of yarn, including those used in electrical insu- 
lation. There have been suggestions that this system 
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car. Then suddenly it is all over, the plane is in the 
air and the motor-generator set slowly regains its specd. 
The shuttle car is brought back to the starting pont 
and the towing bridle is retrieved. 

The metering and control equipment necessary tor 
handling these intermittent blocks of heavy power out- 
put is shown in Fig. 5. 

The control room shown in this photograph and the 
power plant, including the airplane engine and its d-c 
generator and the flywheel motor-generator set, are all 
housed’ in a large concrete vault built beside the run- 
way. The purpose of such location, of course, is to 
conserve power and to make it instantly available when 
required during a launching run. Heavy copper con 
ductors connect the power supply with the copper 
“third” rails from which the shuttle car derives its 
energy through collector shoes. 

The Electropult has no apparent limitations in speed 
or capacity within the range of requirements which 
are now foreseen. It gains in effectiveness as the size 
of the aircraft increases. With the ever-increasing speed 
and weight of aircraft it seems reasonable to expect that 
equipment of this kind eventually may become a nat- 
ural choice for the larger sizes of aircraft carriers. 

Other possibilities for its appreciation are at floating 
airports or seadromes, upon barge-type airports or city 
water fronts, mid-city airports, and in the revival 
of outgrown airports. 


could be used also for wire and cable as well as for the 
insulating yarns. This, it is said, would help to eliminate 
some of the confusion now due to the large number of 
wire gages in use. 


® © Broad List of Glass Fiber Patents 
Placed on Non-exclusive License Basis 


Access to 181 patents covering manufacture and use 
of glass fiber products has been made available to the 
public for non-exclusive licensing, according to a recent 
announcement of the U. S. Patent Office. The patents, 
owned by the Owens-Corning Fiberglas Corporation, 
Toledo, Ohio, have been released by the company for 
listing on the “Register of Patents Available for Licens- 
ing or Sale.” This action by Owens-Corning was 
highly praised by Patent Commissioner Casper W. 
Ooms as “particularly noteworthy, since the corpora- 
tion owns most, if not all, of the patents in the field.” 

Included among the glass fiber patents are inventions 
relating to plastics reinforcements, electrical insulations, 
mats for batteries, insulation for household appliances, 
and many other varieties of glass fiber products. The 
patents are divided into two groups: The first, con- 
sisting of 157 patents, apply to methods of manu- 
facturing many fibrous glass products, and cover also 
methods and an apparatus for producing the fiber. 
These patents are offered for licensing on suitable terms 
to responsible manufacturers. The second group con- 
sists of 24 patents covering use of glass fibers or glass 
fiber products in various types of manufactured end- 
products, such as heating pads, sound and heat 1n- 
sulating materials, etc. These patents are available 
for royalty-free licensing upon payment of a nominal 
application fee. 
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Series 500 
Midget Relay 


Use this relay where space, 
weight and maximum power 
delivery are primary factors. 
Sturdy. Offers many contact 
combinations. Maximum con- 
tact control capacity 8 amps. 
Fits in approximately 142 cu. 


Series 120 

A small, compact relay. 
An economical unit de- 
signed for control up to 
single pole double throw. 
Unique armature assem- 
bly prevents arcing. Low 
priced, yet high in qual- 
itv and performance. 


Series 150 


Suitable where a small A.C. 
cantrol relay is needed or if 
exposed to possible malad- 
justment. Equipped with 
“special” spring tension con- 
tacts which "make" before 
the ormature fully completes 
its travel. Remaining arma- 
ture movement is taken up by 
the contact coil spring insur- 
ing a firm, wiping contact. 


Series 1-A Solenoid 


The series 1-A Solenoid by 
Guardian is one of numerous 
types for intermittent and con- 
tinuous duty. Applications in- 
clude valve control and oper- 
ation; electrical locking; clutch 
and brake operation; material 
ejection; spray gun operation 
among others. 


Series R Stepper 


Three basic types for A.C. and 
D.C. operation: (1) Continu- 
ous rotation, (2) Electrical re- 
set, (3) Add and subtract. For 
automatic circuit selection in- 
cluding automatic sequence; 
automatic wave changing on 
short wave transmitters; busi- 
ness machines; totalizers; 
conveyor controls, etc. 


Series 40 A.C. 
Laminated Relay 


Designed to produce maxi- 
mum output with minimum 
current input. Typical uses in- 
clude control of call system 
bells; auxiliary for automatic 
radio tuning; remote control 
of fractional motors; safety 
devices; instruments; sound 
movie auxiliaries. 


Series A-100 

High Frequency 
AlSiMag insulated, compact, 
low cost. For antenna change- 
over; break-in; hi-voltage 
keying; remote contro! of re- 
ceiver and transmitter ond 
other high frequency applico- 
tions. 


Guardian Switches 


Switch assemblies by Guard- 
ian are unlimited, ranging 
from a single set of contact 
blades up to multiple stacks. 
The Guardian Featherub 
Switch shown is actuated me- 
chanically. Operates on man- 
val, roll-over or cam action. 
There are hundreds of others. 
Contact blades are obtainable 
in phosphor bronze, tinned to 
withstand salt spray test, or 
standard Guardian phosphor 
bronze. 


Introducing a new product? Redesigning an established favorite? You may be think- 


ing in terms of a “‘special’’ electrical control. Yet, a basic type Guardian Relay— 


Stepper— Contactor—Solenoid—or Switch Assembly (each adaptable to many varia- 


ions) may meet your “special” control requirements with utmost efficiency. In such 
y y P q 


applications where standard Guardian units become “specials,” the savings in time 


and money are substantial and you beat delivery schedules in the bargain. We urge 


you—study the standard Guardian units pictured and described above—there are 


many more fully illustrated in the Guardian Relay catalog giving complete operating 


details and variable contact data for each. Your copy is waiting. Write. 


GUARDIAN \@ ELECTRIC 


1627-P W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAM INDUSTRY 
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Selected Scientific and Industrial Report § 


HIS new list of available reports on wartime tech- 
nical developments has been condensed from re- 
cent issues of the “Bibliography of Scientific and In- 
dustrial Reports” published weekly by the Office of 
Technical Services, U. S. Department of Commerce. 
The condensed list as it appears herein is limited to 
such reports as apply to the electrical and related fields, 
and has been so compiled by the editors as to provide a 
source of quick reference to reports likely to be of inter- 
est to the readers of ELEcTRICAL MANUFACTURING. 
Orders for the reports listed below are to be sent 
directly to the Department of Commerce, Office of 
Technical Services, Washington 25, D. C. The orders 
should state the report number, and should indicate 
whether microfilm or photostat is desired. Check or 
money order should be made out to the order of the 
Treasurer of the United States. (The report numbers 
are prefixed by the letters “PB.”) 


ELECTRICAL EQUIPMENT 


PB 15940. U. S. War Department. Corps of Engineers. 
Engineer Board. Captured enemy cquipment: Drills, rock, 
electric. Bosch, w/1 resistor, German. (Reg. 2947.) Oct. 1945. 
5 p. Price: Microfilm—50¢; Photostat—$1.00. 

The unique feature of the subject tool is the method used to 
transform the rotating motion of the electric motor to recipro- 
cating motion suitable for.impact tools without imposing excess 
shock on the electric motor. Impact tools have been pre- 
dominantly pneumatic because of their dependability. The 
technical staff of the Engineer Board recommended that the 
information on this tool be made available to manufacturers 
of portable electric tools for their consideration for future com- 
mercial development. Photographs are included. 


PB 16497. Brush wear on rotating electrical machinery at 
high altitudes. 16 March, 1943. (Army Air Forces. Engineer- 
ing Division, ENG-M-54-656-613 E.) 1943. 6 p. Price: Micro- 
film—50¢; Photostat—$1.00. 

Test of electrical equipment systems to develop a solution 
to the problem of excessive brush wear on rotating electrical 
machines when operated at high altitudes. 


PB 2184. Documents and equipment obtained during investi- 
gation of German X-ray and associated industries. C. H. F. 
Miller, A. G.; 17 proposed patent applications in the X-ray and 
electrical fields. 1944-1945. 60 p. Price: Microfilm—$1.00; 
Photostat—$4.00. 


PLASTICS 


PB 16853. Impact data for plastic materials at various tem- 
peratures. (AAF ATSC Tech Report 5012.) nd. 42 p. 
Price: Microfilm—50¢; Photostat—$3.00. 


Izod and Charpy impact data are reported for several thermo- 
plastic and thermosetting plastic materials, showing the effect 
of temperature variations from -67F to 158F. Additional data 
are included relative to notched and unnotched specimens, edge- 
wise and flatwise tests, laminated specimen tests, and water con- 
tent and directional effects. In general an increase in tempera- 
ture increases the impact energy absorption. No relation was 
established between the impact strength’ and either the tensile 
or bend properties. Bibliography, tables, graphs and photo- 
graphs are given. 


PB 22940. German high polymer materials of electronic in- 
terest. (Naval Tech. Mission in Europe Tech. Rept. 441-45.) 
Sept. 1945. 25 p. Price: Microfilm—50¢; Photostat—$2.00. 
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This report describes briefly German high-polymer materials 
applicable to electronic uses in comparison to similar Allied 
material. The purpose is to determine whether any German de- 
velopments along this line are sufficiently novel and outstanding 
to be of immediate value. In general the results are negative 
in that most of the German materials and processes have heer 
equalled or exceeded by the Allies. Certain German develop- 
ments, in particular the polyurethane plastics, the viny] 
bazole products, chlorinated polyvinyl chloride, and cellular 
polyvinyl chloride, may be of value according to the investigato: 
The preparation of a few of these plastics are described in 
appendices, while one appendix treats of “The Passage of Elec- 
tromagnetic Waves Through Flat Dielectric Plates.” This 
document will not reproduce well. 


PB 27100. The evaluation of cast plastics and casting proc- 
ess: Thermoplastic compositions. Third progress report 
(OPRD Res. Rept. W-217-C.) Apr. 1945. 75 p. Price: Micro- 
film—$2.00; Photostat—$5.00. 


PB 27101. The evaluation of cast plastics and casting pri 
esses: Heat treatments of thermosetting resins, Fourth progres 
report. (OPRD Res. Rept. W-217.) Sept. 1945. 62 p. Pric: 
Microfilm—$2.00; Photostat—$5.00. 


SILVER SOLDER 


PB 23086. Silver solder for high temperature service. (U.S. 
Naval Tech. Mission in Europe Tech. Rept. 553-45.) Oct. 1945 
7 p. Price: Microfilm—50¢; Photostat—$1.00. 

The development by Junkers of a solder composed of 85 pe: 
cent silver and 15 per cent manganese called “silma” for jou 
ing austenitic steels in high temperature applications suc] 
gas turbine blades is described. The material has high strengt 
up: to 850 F. and avoids the harmful intercrystalline corrosio 
of austenitic steels caused by copper and copper containing 
alloys. The investigators state that of all metallurgical devel- 
opments in connection with German gas turbine activity th 
silver-manganese solder herein described is likely to have most 
significance for possible American use; that it was almost th 
only German metallurgical development not predicted on ma 
terial shortages of a kind and urgency that do not prevail in 
the United States. 


HIGH VOLTAGE TRANSMISSION 


PB 22576. Report on German progress on high voltage d-c 
power transmission, (FIAT Final Report 517.) Nov., 1945 
3 p. Price: Microfilm—50¢; Photostat—$1.00. 

During the war the German government supported two dif- 
ferent experimental projects for d-c high voltage power trans- 
mission. One project, using the Marx arc rectifier tube, was 
headed by Professor Erwin Marx of Braunschwig Technical 
High School. The other project was a joint effort of Siemens 
and AEG and used mercury arc rectifiers. The two projects 
are briefly summarized and reference is made to detailed de- 
scriptions which will be available for inspection at the General 
Industrial Equipment Sub-committee, Washington, D. C 


INSULATING VARNISH 


PB 22818. Insulated coatings of electric motor coils, (Naval 
Tech Mission in Europe Tech Report 349-45.) Sept., 1945. 7 
p. Price: Microfilm—50¢; Photostat—$1.00. 

Vereinigte Lackfabriken, which manufactures paints, coat- 
ings, lacquers and varnishes for specialized uses, is considered 
one of the foremost German firms in this field. This report 
describes the company’s most recently developed varnis!) for 
use in insulating electric motor, rotor and stator coil win«ings, 
and the two methods recommended for its application. 1! 
vacuum method is reported to be a new development 

(Continued on page 236) 
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ENGINEERING KNOW-HOW PRODUCTION KNOW-HOW 


... Use Our Direct Factory Representation by Trained Fractional H.P. Engineers 


Through our engineers, we make 

available to you an accumulated 

wealth of F.H.P. motor engineer- 

ing and production knew-how. 

Consult with us NOW if your plans 
call for production-run quantities of small mo- 
tors (1/500 to 1/15 H.P.) or blowers. A skilled, 
experienced factory engineer will help you solve 
your engineering and production problems right 
in your own plant... may help you lower pro- 
duct costs, improve product performance. Write 
today, outlining your problem. 


YOUR FRACTIONAL H.P DESIGN PROBLEM 7 
c 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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Statistical 


MOTORS AND GENERATORS 
ORDERS RECEIVED 
(AVERAGE MONTH, !936=100) SOURCE-NEMA 


JFMAMJJASOND 
1946 


RADIO RECEIVING SETS 
UNITS+1000 SOURCE-RMA 





PRODUCTION 
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= 1946 


SALES OF GEARING 
(1928100) SOURCE- AGMA 
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1946 


ELECTRIC HOUSEHOLD RANGES 
SALES IN THOUSANDS OF UNITS (NEMA MEMBERS ONLY) 


— 
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Motors and Generators—Components include all sizes of a-c 
generators; integral horsepower, polyphase induction motors up 
to 200 hp; integral horsepower d-c motors and generators up to 
200 hp and % to 150 kw (from Aug., 1940) ; and integral horse- 
power single-phase motors (from Jan., 1944). Fractional 
horsepower motors not included, 


Radio Receivers—Figures include manufacturers’ sales of all 
models—console, table, combination, battery-operated and auto- 
mobile. 


Gearing—Does not include turbine or propulsion gearing. 
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Barometer 


ELECTRICAL INSULATING MATERIALS 
SALES BILLED 
AVERAGE MONTH, 1936-100 —SOURCE-NEMA 


2 JFMAMJJASOND 
= 1946 


MACHINE TOOLS 
AVERAGE MONTHLY SHIPMENTS-$MILLIONS SOURCE-NMTBA 
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Billions of kwh 
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ELECTRIC HOUSEHOLD REFRIGERATORS 
SALES IN THOUSANDS OF UNITS (NEMA MEMBERS ONLY ) 
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Electrical Insulating Materials—Components include laminated 
products, manufactured electrical mica, special electrical porce- 
lain, varnished fabric and paper, and vulcanized fiber. 


Electrical Energy—Through 1945, average monthly sales 

Electric Household Refrigerators—All sizes; domestic and 
foreign sales included. Based on reports of companies par- 
ticipating in NEMA activities. 

Electric Household Ranges—Standard and apartment models 


over 2%4 kw; domestic and foreign sales included. Based on 
reports of companies participating in NEMA activities. 
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ape ‘BOLTED 
PARTS Agua ” 


Vibration, ductility of metal, , 7 fe* 
expansion, contraction and 
wear inevitably loosen com- 

ponent parts of bolted 


assemblies. 


Only Spring Lock Washers ade- 

quately counteract looseness due 

to dimensional changes which cause 

loss of tension in bolted assemblies. That’s 

why most Product Engineers specify Spring Lock 
Washers wherever bolt tightness is vital. “Products Ef- 
ficiently Engineered Are Spring Lock Washer Equipped” 


STRELIANCE eee LUCK WASHERS 


Reliance Spring Lock Washers are produced from 
correct steel sections for the application. They are 


A FEW OF THE MANY RELIANCE SPRING LOCK WASHERS 


made from special-analysis alloy steel, produced in 
Reliance’s own steel mill under the supervision of 
experienced Reliance personnel. They are manufactured 
' to rigid specification and their fabrication is carefully 
controlled from raw material to finished product, 
giving an added factor of protection. KANTLINK KNOLINK 


Reliance Spring Lock Washers are approved and 
specified by the Society of Automotive Engineers, 
American Standards Association, American Society of a *) 


Mechanical Engineers, government agencies and large 


industrial users. 
NON-LINK POSITIVE SPRINGLOX 


Write for Folder 5A for additional information. 


EATON orrices ano prant MASSILLON, OHIO 


DC) ee et Ts Gi td LAY Sales Offices: New York « Cleveland « Detroit * Chicago * St. Lovis » San Francisco + Montreal 

















‘Wiegand Co., 


RAPID-HEATING ELECTRIC RANGE UNIT 

Rapid-heating electric range element (Chromalox Type 
AT) operates at radiant temperatures and features coils 
with triangular cross-section to provide a maximum flat 
surface area for heat transmission by conduction. A highly 
polished reflector pan reflects the radiant heat to the cooking 
utensil. Range element is available in four styles: AT61 
for 1200 watts at 120 volts, AT91 for 2000 watts at 120 
volts, AT62 for 1250 watts at 230 volts and AT92 for 
2100 watts at 230 volts. The AT61 and AT62 range units 





are 6 in. and the AT91 and AT92 are 8 in. in diameter. 

Inconel heat-resistant sheathing also provides protection 
against rust, scale, etc. Heating coils are nickel-chromium 
wire embedded in a special refractory material. The tri- 
angular cross-section of the coils is attained by forming 
under powerful hydraulic pressure. This factor plus the 
special mounting is designed to prevent warping when unit 
expands or contracts laterally. Hinge device facilitates 
raising of unit for removal or cleaning purposes. IIlustra- 
tion shows cutaway section with adaptor ring and reflector 
pan in place. Note triangular cross section. Edwin L. 
7530 Thomas Blvd., Pittsburgh 8. 


LIQUID-COOLED HIGH-FREQUENCY RESISTOR 

High-frequency, high-power resistor (Type LP) for 
television, FM ‘and dielectric heating applications features 
an ingenious “Whirlpool” method for cooling. High velocity 
stream of water spirals against the resistance film. Centrif- 





ugal force holds the flow in intimate thermal contact with 
the entire surface. Rate of water flow and consequent 
cooling actidn can be adjusted by means of interchangeable 
intake nozzles to suit local water pressure and power 
dissipation up to 5 kw. The tube is pyrex glass and the 
resistance film consists of a sprayed coating of carbon. 
End of tube is metallized and solder-sealed into base 
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and Cap. . 

The resistance film is less than 0.001 in. thick and gives = 
good inherent frequency characteristics. 
are interchangeable, and are made to specifications {or 
range and tolerance. Resistor is available in values of 25 \ 
ohms to 1500 ohms. 5 


Resistor elements 


Standard resistance tolerance: £15 
per cent. Tolerance of +10 per cent or +5 per cent 
extra. Designs allows direct mounting on the end of a 
coaxial line with both water intake and outlet connections 
at r-f ground potential. International Resistance Co., 401 
N. Broad St., Philadelphia 8. 


OILPROOF SNAP-ACTION LIMIT SWITCH 

Small, oilproof, track-type snap-action switch for machine 
tools and similar applications has been added to manu 
facturers’ limit switch line. By use of interchangeable 
operating heads the switch can be employed for roller-level, 
roller-push-rod, push-rod, or plunger operation. Switch is 
SPDT. Molded phenolic housing provides oilproof pro- 
tection against lubricants, cutting oils, etc. It is also 
announced that the entire line of manufacturers’ track-type 
limit switches has been redesigned to include snap-action 





control and oilproof construction. Illustration shows the 
new small switch with four interchangeable operating heads ; 
also one of the redesigned standard line of limit switches. 
General Electric Company, Apparatus Dept., Schenectady 5. 


LOW-TEMPERATURE INDIUM ALLOYS He 


sal 


Three new indium alloys melting at temperatures as low ox 


as 117 F, are now announced as available for research 
study. Suggested applications include ultralow temperature 
melting solders in precision electrical instruments; lov 
temperature fuses in various electrical and electronic ap 
paratus ; mechanical safety devices designed to protect del! 
cate machinery against operation at harmful elevated te: 

peratures; and in other fields. Shrinkage in solidifying | 
practically negligible—0.0002 in. per in. Alloys are desig 
nated Cerrolow-117, Cerrolow-136, and Cerroseal. Cerro 
de Pasco Copper Corp., 40 Wall St., New York 5. 
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ULTRAQUIET A-C CAPACITOR-TYPE MOTOR 


Single-phase, synchronous, capacitor-type motor, weig! 
ing only 18 oz, features ultraquiet operation, a very | 
magnetic leakage field, and superior non-hunting 
chronous performance. Applications include dictating ma 
chines, record changers, wire and tape recorders, timers, 
facsimile equipment, instrument, and the like. At 117 volts, 
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Compactly designed motor 
developed for metering pump 
and special instrument service. 


Heavy-duty univer- 
sal motor with in-built 
spur gear reduction. 
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Exacting manufacture backed by thorough 
engineering gives Lamb Electric motors the 
long, trouble-free operation imperative for 
satisfactory product performance. Because 
of this standard of dependability, Lamb 
Electric Motors are being used in more 
and more of America’s finest products. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


Base-mounted, ex- 
plosion-proof aircraft 
geared fuel transfer 
pump motor. 


SPECIAL APPLICATION MOTORS 


FRACTIONAL HORSEPOWER 





















































@ These Aerovox Types RF and RK Hyvol (oil-filled) capacitors 
are intended particularly for capacitor-motor requirements. May 
also be used in banks or groups, suitably housed, in attaining 
j high total capacitance. 

Type RF terminals in cover; Type RK, on side. Riveted ter- 
| minal assembly with insulated bushing is standard construc- 
tion. Hermetically sealed but not immersion-proof. However, if 
| imme-sion-proof units are required, the Aerovox “double rubber 
| bakelite’“’ terminal insulator assembly can be supplied. Mount- 





ing means can be designed and made to individual specifica- 
tions. Ratings of 165 to 880 v. A.C. Capacitance values of .1 
te 50 mfd., depending on voltage. 


© Submit Your Requirements . . . 


if your problem has to do with capacitance, send it to 
us for engineering collaboration, specifications, quotations. 
Literature on request. 








FOR 
PULSARS PADIO-ELECTRONIC AND 
PTET INDUSTRIAL APPLICATIONS 








60 cycles, the motor has the following characteristics : 3609 
rpm, maximum 2.4 watts output, starting torque of 0,75 
oz-in., running torque of 0.90 oz-in. Outside diame'er js 
2*¥% in., overall length is 2%e2 in., shaft diameter is 0.156 





in. Motor has UL approval. It may be converted to 
50-cycle operation by addition of suitable capacitance. Fair- 
child Camera and Instrument Corp., 88-06 Van Wyck Blvd, 
Jamaica 1, N. Y. 


ADJUSTABLE AUTOTRANSFORMERS 


Continuously adjustable autotransformer for manual con- 
trol of line voltage (Type V-10 Variac) has been intro- 
duced to fill the gap between the manufacturers’ 5-amp 
(V-5) and 20-amp (Type 100-A) models. At 115 volts 
input, the V-10 is rated at 10 amp, with a 15-amp maximum, 
This maximum rating coincides with the capacity ef com- 
monly used outlets, plugs, cords and No. 14 wire lines, 
Use of lightweight structural parts, loss-loss core material, 
plus a careful distribution of copper and iron elements, 
has resulted in a unit that delivers from 60 to 100 per cent 
more kva per lb. than older models. Improved brush and 
construction features of Type V-5 (see page 172, August 
1946 issue ELECTRICAL MANUFACTURING) are incorporated. 
Output voltage is continuously variable from zero to 17 





Ele 
to 
for 
per cent above line voltage. Six models are available for Se 
115-volt and 230-volt service. Models are available un- ge 
mounted, or mounted with terminal cover, outlet and cord. : 
General Radio Co., Cambridge 39, Mass. 
THERMAL PROTECTIVE DEVICE we 
Thermocouple-actuated electric limit switch (Ashcroft co 
Thermal Protector) is designed as a thermal safety device D- 
for industrial ovens, motors, compressors, pumps, plastics fla 
‘injection molding machines, etc. Actuating element 1s | 
essentially a dynamic sensing balance. Balance is effected cor 
by means of a suspended beam, provided with a fulcrum, pe 
for weighing accurately the electromagnetic force of the Sin 


thermocouple current against the load of a calibration spring. 
Operating temperature is determined by amount of preload 
applied by setting the calibration spring. Setting is made on 
a control dial located within the outside case, so as to guard 
against tampering. 

High frequency oscillator senses position of beam 
0.0000070 oz-in. Oscillator output is amplified and suitable 
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- Controlled Sleeping Comfort 
Made Possible by a New Driver-Harris Alloy 


Su beneath a new Simmons 
Electronic blanket, turn the control 
to the temperature desired and relax 
for a night of comfort. 


Separately insulated, but wound to- 
gether on a@ rayon core and water- 
proofed, fine copper wire and even 
finer D-H 99 Alloy Wire form a net- 
work throughout the blanket. The 
copper wire supplies the heat — the 
D-H 99 Alloy wire controls it by 
flashing faint signals to an electronic 
control box whenever blanket tem- 
perature varies as little as 1° C. 


Simmons selected D-H 99 Alloy for 


this highly demanding application 

because it, alone, met or exceeded 

every specified requirement. D-H 99 

Alloy had the corrosion resistance to 
withstand washing or cleaning, the 
fatigue resistance to withstand re- 
peated folding and the constant sen- 
sitivity so vital to operating safety 
and comfort. Only .0039” in diameter, 
D-H 99 Alloy has a stable temper- 
ature coefficient of .00636 per degree 
C and is dependably uniform from 


spool to spool. 


if your products or processes involve 
electrical circuits that require a high 


Driver-Harris 


CUM PANY 


HARRISON, NEW JERSEY 


BRANCHES: 


Reg. U.S. Pat. OF. Los Angeles 


Chicago . 


Detroit 
e San Francisco 


T. C. of resistance, you'll find D-H 99 
Alloy unequalled for these ap- 


plications. 


PROTECT TwRE 


Schematic diagram 
Simmons Electronic Blanket 
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CANNON 
ELECTRIC 


...1is THIS your 
cleaning problem? 





Cleaning Non-Ferrous 
Surfaces before Plating! 


If that’s your problem, then you know the impor- 
tance of precleaning. All the more reason why 
you should sidestep trouble before it happens by 
specifying job-proved Oakite cleaning materials 
and techniques to remove all dirt, grease, buffing 
compounds and other enemies to sales-appealing 
finishes . . . to produce the chemically clean sur- 
faces so necessary to non-blistered finishes. 


Here’s Your Best Bet! 


Put your particular cleaning-before-plating prob- 
lem up to your nearby Oakite Technical Service 
Representative. He'll work out an efficient, low- 


cost combination of Oakite cleaning materials and 
methods best suited to your individual production 
needs. Give him a call TODAY. .No obligation, 
of course! | 

CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 






VANS 6 olen 8 ZN 
MATERIALS - METHODS - SERVICE- FOR EVERY CLEANING REQUIRE 


A WIDE SELECTION OF 
DIRECT CURRENT 
SOLENOIDS 


No. 11512 
Solenoid 
24V. D. C. with Starting 
and Holding Coils 


For simple, lightweight and 
reliable means of controlling 
or Operating devices,among Below: No. 4426 Solenoid 
them retarding magnetos in 
starting engines, operating 
hydraulic valves, mechanical 
clutches, film winding mech- 
anisms, etc., Cannon Electric 
Solenoids are the accepted 
standard. Available in vari- 
ous combinations of volt- 
ages, pull, armature travel, 
duty cycle, amperages, etc. 


Write for Solenoid Bulletin. Address Cannon Electric Develop- 
ment Co., Dept. L-118, 3209 Humboldt St., Los Angeles 3 1, Calif. 


CANNON ELECTRIC 


Tea ee ee ee de eer 











Canadian Factory and Engineering Office: 


Cannon Electric Company, Limited, Toronto, Canada 


electronic circuits are used to actuate an electro-magi etic 
relay and mercury switch to disconnect power supply at 
thermal danger point, or at failure of power supply, clec- 
tronic tubes, thermocouple or mercury switch itself. Manual 
resetting is required as additional safeguard. Audible or 





sound alarm can be incorporated. Accuracy is within 2 
per cent of the range at set point. The normally closed 
mercury switch is rated at 4 amp, 250 volt. Unit operates 
on 115-230 volts, 60 cycles. Two models are available: 
one has temperature range of 100 to 1000F, the other a 
range of 800 to 2000F. Weight of unit is 7 Ib., 6 oz. 


Manning, Maxwell & Moore, Inc., Bridgeport 2, Conn 


MINIATURE SELENIUM RECTIFIER 

Space-saving, miniature, 5-plate selenium rectifier (desig- 
nated 5M1) occupies less than 1 cu. in. and has been 
designed to replace rectifier tubes such as 25Z5, 35Z5, 117Z6, 
OY4 and others usually employed in a-c/d-c battery-type 
portable radio receivers, console radios and vibrator power 
supplies. Rectifier measures only 1 in. x 1 in. and features 
high current capacity and low loss as well as cool operation 
Installation is simple. 

This rectifier is used with 25-ohm series resistor and 


maximum capacitance of 40 mf. Maximum continuous 





current is 100 ma at an ambient temperature of 35 C. D- 
output voltage and maximum a-c input voltage are 130 volts 
Radio Receptor Co., Inc., Dept. S-10, 251 W. 19th St., 
New York 11. 


CONTROLLED V ARIABLE SPEED 
FLUID MOTOR 

Versatile hydraulic-power motor provides wide range 
of application where rotary power with controlled variable 
speed is needed. Feature of the design is that no mechanical 
linkages or connecting rods of any kind are needed to 
maintain constant pressure between the driving and driven 
elements. This is said to eliminate the destructive effects 
of backlash or inertia caused by sudden shock-loads such 
as may occur in operation of indexing tables and similar 
application. Motor is fully self-starting, operates in either 
direction, and can be instantaneously reversed. 

Motor is available in 3-hp and 5-hp capacities. Speed 
control valve is optional, and so is a choice of geared-head 
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Theyre NEW... 


“H OW-TC 


Ryeniee time — 17 minutes 


Bring your workers up to date on these 
four methods of joining Alcoa Aluminum. 
These new films are available for both 
16 mm. and 35 mm. sound motion picture 
projectors. May be borrowed or purchased. 
Call the nearby Alcoa office. Or write 
ALUMINUM COMPANY OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Penna. 
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ASK FOR A RYERSON STOCK LIST 


Guide to prompt 
steel delivery 


ALSO MACHINERY & TOOL CATALOG 


Products in Stock: 


Bars 

Structurals 

Plates 

Sheets 

Strip 

Mechanical Tubing 


Fittings 


Plate 


Boiler Tubes and 


Reinforcing Steel 
and Accessories 
Inland 4-Way Floor 


Alloy Steels 
Allegheny Stainless 
Tool Steel 

Babbitt 

Welding Rod 
Bolts, Rivets, etc. 


Machinery and Tools 


JOSEPH T. RYERSON & SON, Inc. 


Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


RYERSON 
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ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation at elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 


ALLOY “C”: Nominally 60% 
Nickel, 15% Chromium, balance 
Iron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
industrial equipment and domestic 
appliances. Operating temperatures 
up to 1700° F. Specific resistance 
675 Ohms/C.M.F. 


tre 


AS FINE AS 
TL | 


DIAMETER 


ALLOY “45”: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostats, 
and electrical measuring devices. 


KANTHAL: Exclusive manufoctur- 
ers ond distributors of KANTHAL 
wire ribbon and strip. An alloy 
containing fron, Chromium, Alu- 
minum and Cobalt . . . for oper- 
ating temperatures up to 2462° F. 
Three grades, A-1, AS, DS; resistiv- 
ity 872, 837, 812 Ohms/C.M.F., re- 
spectively, at 68° F. 


ALLOYS “A,” “C,” and “45” produced as 


fine as .0006” diameter. 


agp, ™ 0. O.JELLIFF Qf 


MFG. CORP. 


48 Pequot Road 
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Southport, Connecticut 











~ motion ceases, and 








units of various gear ratios. Speed control valve permits 
presetting at any speed within motor’s capacity. Suitable 
control devices facilitate adjustments for infinite speed 
variations, and instant acceleration to meet rapid transverse 




























needs. Motor features simplified and compact design and 
rugged construction. It is fully self-lubricating. Several 
types of mounting brackets are available. The Denison 
Engineering Co., 1199 Dublin Rd., Columbus 16, Ohio. 


OVERLOAD SAFETY CLUTCH 

Automatic safety clutch device shown here incorporates 
a novel principle: Complete disengagement of two con- 
nected rotary machine parts is attained by the automatic 
introduction of a lubricant between the frictional surfaces 
at the instant that one of the rotary parts is overloaded. 
Typical clutch of this design consists essentially of (1) a 
cylindrical shell attached to a hub; (2) multiple shoes 
mounted on another hub in such a way that they bear 
against the internal cylindrical surface of the shell; (3) 
means for controlling the pressure between the shoes and 
the shell; and (4) a lubricant within the shell. Formation 
of a separate fluid layer is encouraged whenever overloads 
occur. Slippage takes place when the transmitted torque 
becomes excessive. Shoes are free to tilt slightly and so a 
film of lubricant is formed between the shoes and the shell, 
resulting in substantially complete disengagement of the 
clutch. Film is maintained and the clutch remains dis- 


PPI 


engaged as long as there is relative motion between shoes 
Clutch is reengaged the instant that the relative 
broken. 


and shell. 


the film is Clutch may be 







reengaged by bringing both shafts to rest or to the same 
speed. Top view shows two types of slip couplings with 
this safety device. Bottom view shows one coupling dlis- 
assembled. Polaroid Corp., 211 Massachtisetts Ave., 
Cambridge 39, Mass. 











WATERPROOF CONNECTOR 
Special series of waterproof connectors (Type W) is 
adaptable for applications in equipment which has to oper- 
ate under outdoor conditions. Rugged construction through- 
out and thoroughly sealed fitting are featured. Shell is 
brass with standard bright nickel finish. Inserts are phenolic 
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REVENT VIBRATION LOOSENING 


SPEED NUTS prevent vibration 

} loosening because they pro~- 
/. >» vide a double spring-tension 
lock that absorbs vibration in- 

ead of merely resisting it. Insures a 
ght attachment for the life of the product. 


SPRING TENSION RESILIENCY 


In the assembly of porcelain 
© enamel, plastic or glass parts, 
. SPEED NUTS provide the ten- 
sion necessary for a_ tight 
assembly, yet are sufficiently 
— resilient to prevent damage 
due to expansion and con- 

ution, vibration or shock. 

















PPLIED FASTER 


SPEED NUTS put wings on your 

y assembly lines because they 

| start easier, pull down faster 

> and no wrench is required to 

keep them from turning. Made 

so for use with coarse-thread sheet 

tal screws, requiring fewer turns to 
ghten, for still faster application. 


IMINATE LOCK WASHERS 


You can boot lock washers 

O out the window, for SPEED 

) NUTS are self- 

y locking. They 
cut both mat- 
erial and han- 

ing costs. Because of their 

ide bearing surface, SPEED 

TS also can eliminate the / 

of spanner washers. 







CANADA: 

Wallace Barnes, Co., Ltd. 
Hamilton, Ontario 
GLAND: 


‘immonds Aerocessories, Ltd. 
london 





IRMAN PRODUCTS, INC. 
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ARCHED BASE 


PRE-LOCKED 
POSITION 


* Trade Mork Reg. U.S. Pat Ott 





five You More Auuembly Adeandiges 


Than Any Other Nuts, Regardless of Price 


SELF-RETAINING 


Many types of SPEED NUTS 

4 lock themselves in screw- 
receiving position for “blind” 
location assembly, eliminating expensive 
welding, riveting or clinching operations. 


PERFORM MULTIPLE FUNCTIONS 


7) Like a one man band, many 

es special types of SPEED NUTS 

a” ® perform multiple functions, re- 

\ placing two or more parts. 

' SPEED NUT prongs can be 

incorporated in almost any shape or 
form to do the job easier and faster. 


LOCK ON UNTHREADED STUDS 


“Push-On” SPEED NUTS need only be 
pushed over rivets, nails, tub- 


4 ™ ing, or unthreaded studs to 
AN lock parts so securely, you 
AB can't wrestle them off. Costly 


threaded inserts, drilling and 
tapping are eliminated—molding costs 
reduced—assembly speeded up. 


WILL NOT CLOG 


Having no threads, SPEED 

NUTS cannot clog with paint. 

» No assembly delay for re- 
ciety) tapping threads. This is par- 
ay ~~. ticularly important where 


SPEED NUTS are permanently 
attached to parts for blind assembly. 
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” COMPENSATING THREAD LOCK 






IN FRANCE: 
SELF-ENERGIZING Aerocessoires Simmonds, S. A., 
SPRING LOCK Paris 
DOUBiE-LOCKED IN AUSTRALIA: 
Simmonds Aerocessories, Pty. Lid., 
POSITION iceicnan 
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WILL NOT ‘‘FREEZE’’ TO THREAD: 
N Having no threads, SPEEC 
NUTS will not “freeze” to rust. 

if ing bolts. They can be easily 

= removed at any time fo 


servicing or replacing. You'll save th 
repair men a lot of cussing. 


WEIGH LESS 


Because they are made oi 
sheet metal instead of bai 
stock, SPEED NUTS are in the 
“featherweight” class com- 
pared with threaded nuts. By 
eliminating lock and spanne: 
washers and other unneces- 
sary parts, weight is reduced still further 





MINIMIZE SHIPPING DAMAGE 


SPEED NUTS give you free in- 

surance against shipping dam- 

i <¥ age. They provide a resilien 
A) lock that defies loosening anc 
prevents cracking of enamel and 

glass. With SPEED NUTS, your products wil! 
reach your customers in perfect condition. 


SEND TODAY 


We're not fooling about these 

> advantages. They are very real 

and worth-while as any SPEED, 
~~. NUT user will tell you. Rush 
a your assembly problems to us 
now, giving complete details. 

We'll show you which of the 

4000 shapes and sizes will do 

the trick for you. 

























2042 Fulton Road, Cleveland 13, ot 




















SS 


* a 


\\Si 


\ 


Lhd WY 


LH 


TT 


2 | 


Y 


N 


 Seeenst 


ds 
hie 


WS 


Wf 


wT 


S 


“w“ 


A 


NS 


. 


. 


2h 


le 


Ni 


MILFORD 


assembly costs and 
to do with size 

or location of 

holes for fastenings? 


FASTENING 
| EQUIPMENT 


4 


The connection is as close as the fingers of your hand. 
A fraction of an inch one way in the size or location of a 
hole — and standard Milford fastening equipment can be 
used: thousands of dollars added to profit. A fraction of 
an inch the other way — and special Milford fastening 


equipment must be used: thousands of dollars added to 
cost. 


To see how an assembly that apparently requires special 
Milford fastening equipment. could be done faster and 
at lower cost with standard equipment comes from know- 
ing all the mechanical possibilities of fastenings with 
rivets and rivet-setting machines. 


Milford engineers will gladly share their vast knowl- 
edge of the intricate field of fastenings so that wherever 
possible standard equipment may be used. (It’s simply 
good business to keep customers’ costs down.) 


Even before a design reaches the drawing board, 
explore fastening methods with a Milford engineer. Con- 
sultation is in strictest confidence and without obligation. 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Ave. eh acta hae 
MILFORD, CONN. ELYRIA, OHIO 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


Designers and Manufgcturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND REW MACHINE PARTS. 
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came hele 


or melamine. Watertight coupling between the co: 


results from use of special Acme threads on coup 
and shell, plus use of a special rubber ring. Cab 
at plug is sealed with threaded gland nut with rubb« 
ing bushing. Some 50 standard Type AN inserts ar 


Lectors 
1 ng nut 
* entry 
pack. 
avail- 


able in three AN shell sizes, Nos. 16, 22 and 36. 
tion shows typical waterproof plugs and caps.) Cannot 


Electric Development Co., Dept. L-118, 3209 Humboldt 
St., Los Angeles 31. 


( Llustra- 


VIBRATING-REED TYPE RESONANT RELAY 

Resonant relay (Type 182) operates on the vibrating 
reed principle and has been designed for a wide variety of 
remote control problems wherever there are existing wire 
circuits to allow transmission of carrier current frequencies 
or where there is a radio circuit. The vibrating reed mech- 
anism is factory-adjusted to respond to a narrow band of 
frequencies and reject all others. Principle of operation 
is briefly as follows: Contacts of relay will vibrate when 
relay receives a small amount of energy at a pre-adjusted 


resonant frequency. The contacts, in turn, are connected 


in series between the power supply and the circuit to be 
controlled. The current from the power supply will then 
be delivered to the controlled circuit in pulses at the resonant 
frequency of the relay. 

This pulsating current is not suitable for direct control 
purposes and so when an “off-on” switching of substantial 
amount of power is required, a conventional, slow-acting 
relay is introduced as an auxiliary relay. For electronic 
applications, however, no auxiliary relay is needed; in 
such application the grid of a thyratron is triggered directly 
from the resonant relay’s vibrating contacts. 


This resonant relay is available in several standard fre- 
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quencies ranging from 153 to 442 cps. 
quencies may be supplied on specification. 
ment is 5 milliwatts or less. 


Off-standard ire- 

Power require- 
Relay comes in standard meta! 
radio tube container with octal-type base. 
is 234 in. Stevens-Arnold Co., 
Boston, Mass. 


Seated height 
Inc., 22 Elkins St. § 


COMPACT LINEAR ACTUATOR 
Completely self-contained electrically operated _lineat 
actuator combines the electric motor and related mechanis™ 
in a simple, compact unit weighing only 11 Ib, 10 
Designed originally for aircraft application, it is now matt 
available for a broad list of potential industrial applications 
in other fields. It may be used in applications wherever 4 
hydraulic jack is ordinarily used. The device is designe 
for an average operating load of 3500 psi, tension and 
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INPERFORMANCE 


EFFICIENCY OF THE FAN- 
STEEL SELENIUM RECTI- 
FIER IS HIGH OVER A WIDE 
RANGE OF OUTPUT LOAD 


DECEMBER 1946 


SELENIUM 
LAYER | ey Nara as 
wa: 


FRONT 
ELECTRODE 


Let Fansteel’s long specialized engineering experience 
help you with your rectifier problems. 


The particular purpose for which a rectifier is to be 
used, underlies all design and manufacture of Fansteel 
Rectifiers, covering a wide range, for more than 22 years. 
There are no “‘run of factory’”’ Fansteel Rectifiers. 


The Fansteel system of Quality Control is reflected in 
every rectifier we produce. Each rectifier is precision- 
made under constant inspection, with rigidly enforced 
cleanliness in every operation. Each individual cell is 
carefully graded for both forward and reverse resist- 
ance, and in accordance with type of circuit in which 
it is to be used. 


Every Fansteel Selenium Rectifier typifies the high 
standard expected of any product associated with the 
Fansteel name and reputation. We produce the type, 
the size, the characteristics of a rectifier to meet your 
exact requirements. 


Write us in full confidence, without obligation. 


RECTIFIER DIVISION 
CHICAGO, PLLINOTS 











‘“DIALCO”’ PLN-849 Pilot Lights 


DESIGNED FOR THE NEW NEON-51 LAMP 


Feature BUILT-IN RESISTORS 
Wo 


FOR aa = | nee 
110 VOLTS —" 


and 
HIGHER 


(Patent Pending) 


A RUGGED UNIT. Consumes a small amount of current 
(under one milliampere) and has dependable long life. 
FEATURES: 


1. Resistor integral with socket 
assembly. Value to suit sup- 
ply voltage. 

. Moulded Bakelite Socket. 

. Full-view Jewel Plastic Cap 
for visibility at all angles. 

. Rugged terminals, binding 
screw or permanent soldering 
type. 

. High resistance to vibration 
or shock. 

. Supplied complete with bulbs. 


Dialco Pilot 
Lights, in thou- 
sands of vari- 
ations, are UN- 
DERWRITERS’ 
LABORATO- 
RIES listed. 


RESISTOR 
HOUSED 
IN SPRING 
CONTACT 
EYELET 





ee ene 


WRITE FOR NEW 


TTT ane 


900 BROADWAY + NEW YORK 3, N. Y 


Algonquin 4-5180-1-2-3 








transfer from normal to emergency 
service by the 


NEW Improved ZENITH 
AUTOMATIC TRANSFER SWITCH 


For use where continuous lighting is absolutely neces- 
sary. Electrically held. All contacts on one shaft. Simple. 
Positive. Transfer in 1/25 sec. No “Off” position pos- 
sible. A.C. to A.C., A.C. to D.C. 
Any combination 1, 2, 3, 4-pole 
types, 18 capacities, 30 to 400 
amps. Also made in electrically 
operated-mechanically held type. 


PROMPT DELIVERY 


K\ INSTANTANEOUS 





Send for New Zenith Catalog 


Magnetic contactors, remote control, and 
automatic time switches, reset, interval, and 
process timers, program clocks. Control — 
equipment for special jobs. Write sents Seer coumeay 
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West Walton Street Chicago, Illinoi 
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compression, but withstands a static load of 8000 psi ‘ensioy 
and 12,750 psi compression. Ultimate compression |oaq jg 
25,000 psi. Jack speed at average load is 4 in. por sec. 
length of travel, 4 in., with longer stroke if desired. Motor 





rating: 28-volt, d-c, 31 amp., intermittent duty. Output at 
average load, % hp. Electrical Engineering and Mfg, 
Corp., 4606 W. Jefferson Blvd., Los Angeles 16. 


HIGH-HEAT STABILITY SILICON RESIN 


High-heat stability and other improved characteristics 
feature DC 2103 thermosetting silicone resin developed 
specially for use as a bonding material for inorganic fabrics 
in the production of rigid laminates for electrical applica- 
tions. Another use is for bonding finely divided materials 
such as powdered metals, mica, or carbon, also widely used 
in the electrical fields. In addition to high heat-stability, 
this resin is characterized by low water absorption, out- 
standing insulating properties over a wide frequency range, 
and resistance to carbon tracking. It is supplied as a 60- 
per cent solution in toluene. 

In use, the resin begins to thicken at about 240 C and 
as the temperature is gradually increased it finally becomes 
a soft, non-flowing solid. On further heating at 250 C 
or higher, the resin sets to form a hard, infusible solid, 
Complete technical data, including properties and methods 
of application, are available from the manufacturers. Ask 
for data sheet No. C 20-2. Dow Corning Corp., Midland, 
Mich. 


PLUG-IN AMPLIFIER ASSEMBLY 


Plug-in amplifiers mounted in a special shelf assembly 
(Type BR-2A) are particularly designed for’ application 
with broadcast equipment and range in size from small 
pre-amplifiers to large monitoring amplifiers. They pro- 
vide a high degree of flexibility and ease of mounting. 
The plug-in feature eliminates inconvenience of unsolder- 
ing or unscrewing many wires when substitution or re- 
placement is needed. Standard plugs at back of amplifier 
(see lower center of illustration) fit into specially de- 





signed rectangular sockets that are mounted within brackets 
on the back of the amplifier rack. Special guide pins as 
sure smooth and easy connection. Pulling the lever near 
front of amplifier ejects entire unit from its sockets and 
automatically detaches it from the circuit connections. 
One or two stainless steel ejector levers are provided with 
each amplifier, depending on size of unit. 
All the amplifier chasses are 1134 in. long x 2% i 
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COIL CONSTRUCTION 
SPEEDED UP AND 
SIMPLIFIED 


SCOTCH &-2uical TAPES 


BRAND 


“SCOTCH” Electrical Tapes, used to hold coil windings, insu- 
late pole positions and anchor and insulate leads, effect time- 
saving shortcuts that pay off in greater production. They are 
adapted to the most modern coil winding machines and methods. 

All “SCOTCH” Electrical Tapes are clean to handle. They do 
not soil the operator's fingers. This not only has a good effect on 
the worker's morale and output, but also makes possible a cleaner, 
neater product. 

“SCOTCH” Electrical Tapes are available in many construc- 
tions to cover a wide range of specific requirements —kraft paper, 
creped and flat; acetate film combination backings; celanese 
cloth; purified white cotton cloth; Fiberglas and Vinyl Plastic. 
They fit into every kind of electrical construction that requires 
reliable insulating and holding properties, such as fastening com- 
munication wiring, terminals and harnesses, the construction and 
repair of electric motors, etc. 

Write taday for descriptive literature and samples. 


Made in U.S.A. by MINNESOTA MAINING & MFG. CO. St. Paul 6. Minn 
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(ALL STEEL) 


MOTOR SLIDE BASES 


Made in sizes #202 to #586 
N. E. M. A. Standards. Let 
us know the quantity and 
size. We will be glad to 


quote prices and delivery. 








high, with exception of a narrow preamplifer chassis which 
is 1% in. high. One BR-2A shelf will carry six preampli- 
fiers with %-in. clearances. Radio Corporation of Amer- 
ica, RCA Victor Div., Camden, N. J. 


COMPACT SOLENOID VALVE 


Ruggedly built, lightweight, solenoid-operated two-way 
hydraulic valve provides a compact unit adaptable for a 
° » a : ‘ - ° ° ; 
wide field of industrial applications. It is particularly 





usetul in equipment where it is desirable to save on space 
and weight, or where it is necessary to incorporate this 
type of device in a hard-to-reach or congested area. 

Standard model accommodates a flow of up to 2 gpm 
Pressure range is from less than 1 psi up to 1500 psi. Two 
4-in. flexible lead wires are provided but longer wires are 
available if needed. Weight of device is 1% lb. Dimen- 
sions are 3%¢ in. long by 134 in. overall width. Housing 
is of anodized aluminum alloy bar stock. Two %-in. NPT 
female ports and two mounting holes facilitate attachment 
in operating position. Solenoid is of continuous-duty, 
normally closed type, and operates on 12-24 volts d-c. 
Ratings: 12 volts, 1.5 amp; 24 volts, 3 amp, and at 18 volts, 
2.25. In addition to the standard model, this valve is 
also made with -in. ports and with solenoid operating on 
115 volts a-c. Electrol, Inc., Kingston, N. Y. 


HEAT-RESISTANT CAST POLYSTYRENE RODS 


Thermosetting polymer (Styron 200) with a heat dis- 
tortion temperature of 105 C is basically a cross-linked 
polystyrene and has electrical properties similar to poly 
styrene. It is now available in the form of cast, centerless- 
ground rods in a range of diameters between % in. and 
1 in. in M4¢6-in. steps. Maximum length in these sizes is 
44 in. Diameters between 1 and 2 in. are supplied as 
unground rods, maximum length 33 in. Rods are shipped 
in random lengths from 6 in. to 44 in. 

The material is clear in color and can be fabricated by 
machining. It is infusible and shows negligible distortion 
under heat of soldering iron. Tensile strength is 7000 to 
9000 psi. Water absorption after 72 hr at boiling tempera- 
ture is 0.02 per cent. Dielectric constant is 2.4 to 2.5. 
Power factor is 0.01 to 0.09 per cent depending on frequency 
Dow Chemical Co., Midland, Mich. 


HEAVY-DUTY SMALL REVERSING MOTOR 


Compact shaded-pole type reversing motor has a heavy 
starting torque for heavy-duty applications. Typical of 
such applications are servomechanisms, potentiometer drives, 
gear reduction units, and the like. Full load operating 
characteristics at 115 volts, 60 cycles are as follows: 55 
watts, 0.15 Ib-in. torque, 1900 rpm, 0.0045 hp. Motor is 
supplied with a 15-ohm, 25-volt resistor for connection to 
the common ‘side of the shading circuit. Starting torque 
is 0.20 Ib-in. 

Overall length of motor, including a %-in. shaft exten- 
sion and terminal board, is approximately 3% in. Width 
is 3% in. and height, 3% in. Motor is suitable for either 
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WIRING | 


ee You 


Permanently Insulated 
Wiring Insures Your 
Product’s Performance 


————— 


Asbestos Insulated Lead Wire 


Heatproof and flame-resistant, this wire will 
not bake brittle or crack; won't rot, swell or flow 
when in contact with oil or grease, and has 
ample moisture resistance for most applica- 
tions, Sizes 22 to 4 AWG with solid or stranded 
copper monel or nickel conductors insulated 
wit h black, white or colored impregnated asbes- 
tos. Braid-covered also. 


Rockbestos Firewall Hookup Wire 


For radio, television, calculators, amplifiers or 
small motor, coil, dynamotor and transformer 
leads. Insulated with high dielectric tapes and 
impregnated felted asbestos, and covered with 
color-coded lacquered glass braid, this wire has 
a maximum operating temperature of 125°C, 
No, 22 to 4 AWG in 1000 volt and 12, 14.and 16 
in 3000 volt rating. Also in shielded construc- 
tions, 


The large cable is Rockbestos A.V .C. Motor Lead 
Cable. Made in sizes 18 AWG to 1,000 MCM it 
has a marimum operating temperature of 230°F. 
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CHOOSE IT OR CHANCE IT? 


Many manufacturers have had “pretty good luck” with ordinary wires, 
but in most such cases the names of their products are not too important 
in the minds of consumers. 

The goods-hungry buyer takes a chance on getting “‘as advertised” per- 
formance from the product he buys, and the sell-or-bust maker hopes that 
he will. Manufacturers of honor-branded products, on the other hand, 
cannot afford to take this chance. 

They must choose their wire carefully — be certain that it will not bake 
out, crack or flow under high operating or ambient temperatures — that 
it will resist oil, grease, oxidation, fumes and moisture — that it is built 
to last for the life of the product. 


The choice of manufacturers who are building for the future is Rock- 
bestos — the wire that is permanently insulated with impregnated felted 
asbestos. And there are 125 different standard constructions to meet 
almost every electrical manufacturing requirement. 


For information, recommendations or assistance in your wiring prob- 
lems write to: 


ROCKBESTOS PRODUCTS CORPORATION 
830 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES SAN FRANCISCO 
DETROIT SEATTLE PORTLAND, ORE. 














ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, displays and containers. 
Cleverness that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 
to offer — originality deep-rooted in practicability. 


Northern 


INDUSTRIAL CHEMICAL CO. 


7-11 ELKINS STREET, SO. BOSTON 27, MASS. 


MERCURY 


UTR ATLA. aA 


5 AMP — 
for water 
systems; 
pumps; 
hair dry- 
ers; elec- 
tric scales: 
actuating 
devices. 


1! AMP — for 
pilot § service: 
vending ma- 
chines: tem- 
perature regu- 
lation: fire 
alarms. 


20 AMP — for 
elevators: con- 
veyors; blue 
printing ma- 
chinery: stok- 
ers: safety 
devices; com- 
munication 
systems. 


Double Throw Unit © of 


Also Available 


10 AMP — for 
oil burners: 
water heaters: 
feed and speed 
controls; farm 
machinery; rail- 
road signals. 


Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
— pr an Abso- 
utely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
Saami their superior 
performance. 


All sizes furnished 

with or without stand- 

ard tilting mechanisms. 

eich deliveries! 
‘rite us today. 


65 AMP — extra 
heavy duty; ideal 
for motor starting 
and other types of 
tough jobs — no 
relay required. 


35 AMP — for 
motor starting; in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 
loads. 


DURAKOOL, INC. 


ELKHART, INDIANA 
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Not avail- 
Rugged construction is featured 
Motors with higher input are being projected, 


front or rear mounting. Weight is 4 lb, 14 oz. 
able with gear reductions. 
throughout. 





developing up to 0.0125 hp, but these will be of the inter- 
mittent type. Barber-Colman Co., Rockford, III. 


HIGH HEAT-RESISTANT CAPACITORS 

Ojil-type capacitors marked by resistance to high tempera- 
tures (Torridol Capacitrons) incorporate a specially devel- 
oped impregnant and filing dielectric that is designed to 
withstand elevated temperatures up to 600 F. This material 
maintains its chemical stability even at higher temperatures 
—at 675 F only distillation occurs and there is no flashing 
into flame. These capacitors are available in several basic 
types. Technical manual is available giving complete char- 
acteristics, also application data. The Capacitron Co., 849 
N. Kedzie Ave., Chicago 51. 


MOTOR CONTROL REVERSE SWITCH 

Series of reverse switches (Type R-10) has been es- 
pecially designed for starting and reversing small a-c 
squirrel cage motors and d-c motors that can be connected 
directly to the line without use of starting resistors. 
Switches are particularly suitable for machine tool applica- 
tion or on small electric hoists. Silver-tipped beryllium 
copper contact fingers, reversible silver stationary con- 
tacts, and molded phenolic arc barriers are among the 
features. Cases and covers are of formed steel. A variety 
of handles or levers is available. Illustrated is type R-10B 
with a pistol grip handle, particularly suitable for machine 





tool applications. Switch is rated at 1.5 hp for single-phase 
220- and 440-volts a-c and d-c motors, and at 3 hp for 
polyphase motors of same voltages. Euclid Electric & 
Mfg. Co., Euclid 17, Ohio. 


GAS-FREE METALS 


Gas-free metals and alloys, developed through applica- 
tion of high-vacuum techniques, are now being made 
available in experimental quantities. A wide field of use 
is seen where the special characteristics of freedom 
from gaseous inclusions and advantages of high purity 
may improve many products. 
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Made to SELL... with 


CHROMEL 


The 
Nicke-Chromium 
Resistor Wire 
That First Made 
Electrical a 
Heating 
Practical! 


! OOKING for consistently good heating element wire? Bright, shiny, 
~ durable wire that not only gets hot but stays hot for a long, long time 
... that'll give users of your products year after year of top, trouble-free, 
dependable service? Then specify CHROMEL! 
And how about application? Do you want a smooth wire . . . free of 


slivers... nice to handle? A wire of uniform resistance and right temper 
.. with even stretch in coiled form? Again, specify CHROMEL! 
CHROMEL, as you know, is the Nickel-Chromium resistor wire that 
first made electrical heating practical. It’s backed by forty years of re- NICKEL CHROMIUM 
search, engineering and manufacturing experience. Yes, it’s a con- ULL 
sistently good wire, a quality feature for your quality products. 
Our Catalog-M contains much useful technical data on CHROMEL 
and its application. Want a copy? 





* TRADEMARK REG. U.S. PAT. OFF, 


HOSKINS MANUFACTURING COMPANY ©@ Detroit 8, Michigan 
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TIMERS 


Time alone can prove the value of 








a timing device. For unless its accu- 
racy is constantly maintained 
through years of functioning, its cost 
may reach unwarranted propor. 
tions. That is why it is wise to 
choose HAYDON Timers. They 
have been time-tested in every 
field of industrial timing —have 
proved their low cost through 
years of faithful service. 

AC Timing Motor. Available 450 

RPM to 1 Rev. per month. Manu- 

factured to your specific voltage, 


frequency, speed and torque re- 
quirements. 


LE ENGINEERING SERVICE 






MA MANUFACTURING COMPANY # 
= * INCORPORATED «+ é 
= = 
z ° 
> 

%, . 


Partial list of metals which can be vaporized and pro- 
duced in pure form includes copper, nickel; iron, chro™- 
ium, manganese, magnesium and zinc. Existing high- 
vacuum equipment permits melts from a few grams up to 
several hundred pounds at pressures between 10° and 
10° mm Hg. Larger melts can be undertaken if required. 
Melts are available in ingot form. Vacuum Metals Di 
National Research Corp., 100 Brookline Ave., Boston 15. 


TELEVISION AMPLIFIER COUPLER 
A three-in-one component for telévision receivers ( Vid 
coupler, Type VC-1) is basically a three-terminal networ} 
designed to couple the video amplifier to the image tube. 





It combines in one rugged assembly two peaking inductances 
and the load resistor. Its availability is said to simplify 
the design and production of wide-band amplifiers as it 
replaces three individual parts while at the same time 
providing accurate and reliable electrical characteristics. 
P. R. Mallory & Co., Inc., Indianapolis 6, Ind. 


INDUSTRIAL TYPE 5-KW MAGNETRON 

All-metal magnetron, rated at 5 kw continuous power 
output, and designed for use as a c-w oscillator, operates 
at 1050 mc and is intended for industrial applications. Sug- 
gested uses are in industrial heating equipment where this 
tube can be employed to develop heat in a cavity or enclosure 
constructed with walls of good electrical conductivity. The 
magnetron can be plugged into a circuit with one simple 
operation. Range of efficiency is said to be from 60 to 65 
per cent of maximum power output. Cathode terminals and 





water connections are adjustable to any desired directio 
Anode is water-cooled. Cathode is pure tungsten filament 
Tube Div., General Electric Company, Schenectady, N. ‘ 


HEAVY-DUTY RELAY 


Heavy-duty, multiple arm relay has a contact capaci) 
50 amp at 115 volts a-c or 24 volts d-c. Contact is DPS! 
with two breaks per pole. Magnetic circuit is designed fo: 
maximum efficiency and provides high working pressur¢ 
at contacts. Power consumption is less than 3.5 watts on 
d-c coil windings, and 8 watts on a-c coils. Coil winding 
are available at ratings up to 230 volts. Windings a: 
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ACTION. Each 
red-twisted tooth 
s into both sur- 
es, setting up a 
erful strut-action 
h resists any back- 
d movement of 


ING TENSION. As 
ction begins when 
duct is put into use, 
9 tension forces 
teeth to bite deep- 
maintaining posi- 
lock, 


LINE BITE. The ex- 
clusive tapered- 
twisted teeth assure 
substantial line bite 
at initial contact. 
This actually increas- 
es under vibration. 


the cost-saving, 
pre-assembled wash 
and screw units . 


CHECK THESE 


SHAKEPROOF ADVANTAGES 
, a age: aes 
| MAXIMUM TOOTH 
* > ENGAGEMENT. Shake- 
proof Lock Washers 
for SEMS fit closer to 
screw shank and thus 
assure maximum tooth 
contact. 


POSITIVE CONCEN- 
TRIC SEATING. The 
Shakeproof Lock 
Washers used for 
SEMS hug the screw 
shank and keep the 
washer in perfect 
concentricity; avoids 


buckling or turning. KS fe 


There's a type and size for every 


locking need. 


SHA 


asteve: —_ 


2501 NORTH ie AVENUE, 


You buy the most efficient pre-assembled was 
and screw unit obtainable when you order SE 
equipped with Shakeproof Lock Washers for h 
are all the inherent advantages of SEMS cx 
bined with the ultimate in locking power! You spe 
up production, reduce assembly costs and at 
same time improve product quality because 
multiple tapered-twisted teeth of the Shakepr: 
Lock Washer actually lock tighter —make 
fastening more secure—as vibration increa: 
Check the advantages illustrated . . . here « 
five good reasons why you'll want the SEMS . 
use equipped with Shakeproof Lock Wash: 
Send for free testing samples today! 


"ds Th 


ce CLS 


vision of ILLINOIS TOOL WORKS 


CHICAGO 39, ILLIN 


2895 E. GRAND BLVD., DETROIT 2, MICH. OFFICES IN OTHER PRINCIPAL C 


Plants at Chicago and Elgin, Ill. In 


Canada: Canada Illinois Tools, ltd., Toronto, O 





. TOP QUALITY 
AT LOW COST! 


DRAKE patents 
plus modern high 
speed methods and 
machinery go a long 
way toward achiev- 
ing the traditional 
excellence and econ- 
omy of our prod- 
ucts. It should pay 
you in better per- 
formance and lower 
costs to specify 
DRAKE for all of 
the Socket and 
Jewel Light Assem- 
blies you need. Ask 
A for prices and the 
newest Drake Cata- 
log. 



















Durable, calorized-copper tip—non- 
freezing, easy to replace. 


Excellent heat conductivity from heater 
to tip by machined, calorized tip seat. 


Famous, long-lasting Calrod* heater for 
rapid, continuous flow of heat. 


Low heat loss with dead-air-space insula- 
tion between conductor and shell. 


@ For complete information on this 
new, outstanding line of soldering 
irons, ask your G-E Apparatus Dis- 
tributor for free Bulletin GEA-4519. 

Or, write General Electric Company, 


Schenectady 5, N. Y. 
*Reg. U.S. Pat. Off. 





GENERAL ‘% ELECTRIC 


172 











moisture-resistant, and can be supplied with high tempera- 
ture insulation on specification. Overall dimensions of 
relay are: 4 in. x 4% in. x 2% in. Weight: 134 in. Struc- 
tural elements include rigid cast-aluminum frame and stain- 





less steel shaft for the armature. Contacts are silver or 
special alloys, depending on nature of requirements. Signal 
Engineering and Mfg. Co., 154 W. 14th St., New York 11. 


COMPACT OIL-SEAL PACKING 


One-piece, precision-made oil-seal packing (Clipper 
Seal) for protection of bearings make possible a light 
flange section that makes for compactness in machine de- 
sign. The seal uses no metal, thereby providing a high 
factor of heel rigidity and a soft flexibility. It is made 
with a heel of a resin-bonded fabric. Special lip design 
makes it possible to vary bearing area and control the 
pressure of the lip against shaft by means of a garter 
spring, thus keeping shaft wear at a minimum. This seal 





is available in shaft-sizes from 1%e-in. to 37-in. diameter, 
both in endless and split types. Special designs are avail- 
able to meet unusual operating conditions. Johns-Manville 
Co., 22 E. 40th St., New York 16 


HIGH HEAT-RESISTANT INSULATION TUBING 


Fiberglas-type insulation tubing (trademarked Ben-Har) 
has been specially treated so as not to stiffen or support 
combustion even under extreme operating conditions. A 
soldering iron heating test leaves the tubing in a flexible 
condition and free from splitting, fraying or cracking, even 
after a 90-deg bend. No reduction in dielectric strength 
was found. 

This, tubing is available in dielectric strengths of 5000 
to 7000 volts (Grade A) and 2500 to 4000 volts (Grade B). 
Made in standard 36-in. lengths or cut to any desired 
length. Sizes No. 2 and smaller are made in 500-ft. coils 
or standard 36-in. lengths. Standard colors for circuit 
identifications. Bentley-Harris Manufacturing Co., Dept. 
M-5, Conshohocken, Pa. 


LOW POWER INVERTER 


Compact, low power inverter (Model LIC) has been 
designed for use with small devices of approximately 35 
watts continuous consumption from 6, 12, 24, 32, 110, and 
220-volt d-c lines. Efficiency of operation is described as 
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) DREADNAUGHT HEAVY DUTY 


a TOUGH CABLE 
ror TOUGH JOBS 


Here’s a tough lead-cured cable, constructed especially for heavy-duty 
portable equipment— welding machines, mining machines, shovels, 
dredges, cranes, etc. Used to transmit electrical power from supply line, 
as well as distribute that power to machinery and control devices. 
Flexible, durable, safe, long-lived— Paranite Dreadnaught cuts repairs 
and replacements; delivers current continuously, no matter how tough 
the job. In single, two, three, and four-conductor cables. Multiple con- 
ductors, over four, fabricated for your special requirement. Write for 
further facts and specifications. 


it’s PARANITE it’s RIGHT! 


i 


FLEXIBILITY SAFETY DURABILITY 
Conductors are multiples of fine strands Insulation is of finest quality—for high Jacket is lead-cured, abrasion-resistant; 
—for extra flexibility, freedom from dielectric strength, high physical strength, flexible, too, yet exceptionally strong 

kinking, high conductivity. low leakage long life. and durable. 


DISTRIBUTED ierem% 
tHrouch (fea) PARANITE WIRE AND CABLE 


shih), Division of ESSEX WIRE CORPORATION 
WHOLESALERS ae c.~ General Sales Offices: FORT WAYNE 6, INDIANA 


Manufacturing Plants: MARION, INDIANA + JONESBORO, INDIANA 


Warehouses* and Sales Offices: *Atianta, Ga.; *Chicago, Ill.; Cleveland, Ohio; Dallas, Texas; *Detroit, Mich.; *Kansas City, Mo.9 


*Los Angeles, Calif.; “Newark, N. J.; Philadelphia, Pa.; *St. Louis, Mo.; *San Francisco, Calif. 


STTTS TIT ee ee) 0) 
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A TIGHT SPOT where 
Cherry Blind Rivets were 
invaluable. Operator is 
riveting perforated alumi- 
num insulation retainer 
sheets to structure back 
of electric cables. Because 
Cherry Rivets were avail- / 
able it didn't matter 
that electric cables 
had already been 
installed. 


£ 
a 


ARORA 
A CONTROLLED PULL 


eee irons out 
fastening kinks 


A CONTROLLED PULL instead of a pound. There's no 
hammering or bucking because Cherry Blind Rivets are 
installed with a controlled pull from one side of the 


work only. 


A SIMPLE ONE-HAND OPERATION vs. a tough two- 
man job. Installing a Cherry Blind Rivet is a fast, one-hand 
operation requiring only three simple steps: (1) inserting 


rivet in hole; (2) engaging the rivet; (3) actuating the gun. 


SPECIAL CHARACTERISTICS establish Cherry superi- 
ority over all other blind fasteners: (a) Greater shank 
expansion; (b) Greater allewable variance in material 
thickness for a given rivet-length. These factors mean 
uniformly tight, strong joints under actual production con- 
ditions where hole sizes and sheet thicknesses cannot 


always be controlled closely. 


FAMILIARITY BREEDS RESPECT wherever Cherry Blind 
Riveting is used. This simplified, speed-up fastening tech- 
nique is finding more and more friends in more and more 
industries by providing secure, permanent fastening . . . 
while cutting production costs. 

High Strength, self- 


plugging type Cherry 
Blind Rivet. 


Tight clinching, pull- 
through hollow type 
Cherry Blind Rivet. 






CHERRY RIVETS, THEIR MANUFACTURE @ APPLICATION ARE COVERED BY 
U.S. PATENTS ISSUED & PENDING 


Get this Cherry D-45 
Manual. Write Dept. 
L-118, Cherry Rivet 
Co.,231 Winston St., 
Los Angeles 13, Cal. 





















in excess of 90 per cent. Units are adaptable for loads 
having a power factor as low as 60 per cent. Rugged con- 
struction is featured. A 6-contact, plug-in type vibrator 


utilizes four ™%-in. diameter tungsten power contacts and 





two silver alloy driver contacts. R-f interference is not 
suppressed in standard models; but a special model with 
a built-in filter is available. Also available are protective 
covers for all models in this series. Dimensions: 55 in. x 
4 in. x 65¢ in. Weight: 6% lb. American Television & 
Radio Co., St. Paul 1, Minn. 


SENSITIVE MINIATURE A-C RELAY 

Compact, space-saving a-c relays (Series MR) are de- 
signed for applications where sensitivity is required, as in 
plate circuits and in general-purpose controls. Relays 
feature freedom from hum and a-c chatter. Input power 
is 2 watts. Contacts are all fine silver. Contact ratings 
are 5 amp at 110 volts. All other metal parts are cadmium- 
plated. Size: 1% in. x 1% in. x % in. Standard Elec- 
trical Products Co., 401 Linden Ave., Dayton 3. 


MINIATURE D-C MOTOR 

Self-starting, permanent magnet type d-c motor, operating 
on as little as 30 milliwatts power, finds application in 
driving cam-operated switches, small ventilator fans, radio- 
phonographs, and in general where a limited source of 
power is a governing design factor. This motor (trade- 
marked Alni Minimotor) operates in any position, and is 
designed to be self-starting in only one direction, regardless 
of polarity reversal. Several different field coil windings 





are available to meet various operating conditions. Bearing 
design also can be varied to meet requirements. Typical 
model 2000-2 (illustrated) weighs only 2% oz, and measures 
134 in. x 13% in. x % in. Alni Corp., Reeves Internationa 
Bldg., 10 E. 52nd St., New York 22. 


FLAT MIDGET CAPACITORS 

Series of flat-shaped midget capacitors (Type ZN) have 
been developed for use with ultracompact electronic devices 
such as hearing aids, pocket-size radio receivers, and th 
like. These capacitors are non-inductively wound wit! 
Kraft paper and are thoroughly impregnated with halowax 


ELECTRICAL MANUFACTURING 


eee 
RE figs 


_ not pretending we belong in any Gallery 
of the Great. It’s just our way of calling atten- 
tion to the fact that a manufacturing organization, 
as well as a famous personage, can have character 
and individuality. 

Through the years the Karp organization has 
become known as a good company to do business 
with —a company with a likeable personality —a 
company that understands and practices coopera- 
tive service. 

Because our experience and craftsmanship in 


sheet metal fabrication mean good business for our 
customers, our services are preferred by many of 
the “great names” in American industry. We're 
extremely proud of the outstanding firms we serve. 

They like our work. They like the sound value our 
work represents. They find their relations with us 
helpful and pleasing. 

If you are not already on our list of customers, 
let’s get acquainted. Consult us for superior crafts- 
manship in cabinets, housings, chassis, racks, boxes, 
enclosures or any type of sheet metal fabrication. 


Write for Our New Catalog 


KARP METAL PRODUCTS CO., 1c. 
Custom Croflimen tn Sheel Melal 


128—30th STREET, BROOKLYN 32, N. Y. 
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Leads are securely anchored to body. Standard types range 
from 3% in. length, % in. width and % in. thickness to 1 in. 
length, 5 in. width, and %e in. thickness. Capacitance 
values range from 0.0001 mf to 0.1 mf; d-c rated voltages, 
range from 150 to 600. Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


MINIATURE AMPLIFIER TUBES 


Miniature cathode-type r-f amplifier tubes (6BD6 and 
12BD6) have been designed to replace bulkier or obso- 





lescent tubes. Features of these new tubes include a 
very desirable and useful remote cut-off characteristic, 
zero-bias operation without cathode resistors, proper oper- 
ating characteristics with or without series screen-dripping 
resistor, and production of maximum usable stable stage 
/ rain, regardless of mutual transconductance, at radio and 
/ ntermediate frequencies. Tubes have a miniature button 
7-pin base. Maximum dimensions are 2% in. overall 
length, 17g in. seated height, 34 in. diameter. Raytheon 


/ 

. e . : 
DEAL“Thermo#Grip” Manufacturing Co., Newton, Mass. 
SOLDERING TO OLS FAST-DRYING INSULATING COMPOUND 

/ 


Fast-drying insulating compound (trademarked Short- 
Stop) has been developed as protective coating for motors, 


‘ 2 “a . . . ° 
‘Thermo-Grips” are not just ordinary soldering coils, compressors, and a wide range of electrical components 


aa eeeeiers design soldering tools, and equipment. Outstanding advantages are high dielectric 
made to do all types of jobs—faster, easier, safer strength and resistance to heat, moisture, salt spray, water, 
and more economically! i oil and corrosion. The compound is essentially a com- 


Heats work ifstantly—no delay— bination of synthetic resins in toluol, formulated to a 
Faster— no preheatjhg! Operate on the viscosity readily adaptable to either spraying or brushing. 

resistance eating principle. It polymerizes readily into a flexible protective film that 
is said to retain its dielectric and other properties through- 

Grips thé work while it heats, | outa long film life. Buchanan Associates, Inc., 220 E. 42nd 
Easier — leaving dne hand free for holding _—St., New York 17. 

solder. / 


Safer — Eliminétes open-flame hazard. LIGHTWEIGHT VOLUME AMPLIFIER 
Lightweight amplifier (A-319A) for radio-phonographs 


Dra r i : oe 
Lower current only when in use. and sound equipment in general has a balanced bridging 


Curgent is reduced to harmless 
Cost — low’ voltage. 


MANY THOUSANDS uf USE IN MAINTENANCE AND PRODUCTION 


Consult our e#gineers on your soldering operations. 
They'll reconfmend the right method and soldering 
equipment té fit your needs and reduce your soldering 
costs. Not@ In addition to ‘‘Plier’’ type Attachment 
illustratedf many other Attachments are available. 


1985 / 


DEAL 


{Successor to ideal Commutator Dresser Co.) 


Distibuted Jhrough 


1 
| 
AMERICA'S LEADING WHOLESALERS 









input transformer with a 5000-ohm input designed for 
bridging across 250-500-600 ohm lines without requiring 


1008 PARK AVENUE isolating transformers. Type A-319B has a high impedance 


SYCAMORE, ILLINOIS 
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ow To Keep 
Costs Down 


in constructing 
aluminum truck 
bodies... 












Cross-members and aluminum panels are easily attached to the 
aluminum frame of tae truck body. Note that the work is being done 
from one side. 
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Completely assembled truck bodies. The Explosive Rivets have 
smooth manufactured heads requiring no after-finishing. Bodies 
are tight and strong. 






Cut-away close-up shows how barrel-shaped shop heads of 
Explosive Rivet form strong, tight joints. Average of 15 Rivets 
are easily set per minute per man. 




















In attaching aluminum side panels, roof 
panels and roof skins to the aluminum 
frame of truck bodies, the Reynolds 
Metals Company, Louisville, Ky., uses 
more than 2000 Du Pont Explosive 
Rivets in each body. 





Here are the reasons why Explosive 
Rivets are used: 







1. Explosive Rivets produce a strong, 
tight body. They do not tend to loosen 
under vibration. 












JUST TWO SIMPLE STEPS TO INSTALL 


1. Insert Explosive Rivet 


2. Explosive Rivets reduce production 
man-hours because they are easily and 
quickly set. 

3. Explosive Rivets permit use of sim- 
ple jigs and fixtures because they can be 
installed from one side. 

4. Explosive Rivets simplify the entire 
assembling job and permit shipping 
truck bodies knocked down. 

5. Explosive Rivets permit distributors 
in the field to readily assemble the 





EXPLOSIVE RIVETS 










truck bodies. These Rivets are quickly 
set with an electrically heated Du Pont 
Riveting Iron .. . eliminating need for 
elaborate equipment. 


If you have a fastening problem, write 
us. We will help you determine how 
Explosive Rivets may save time and re- 
duce production costs. Address E. I. 
du Pont de Nemours & Co. (Inc.), Ex- 
plosives Department, Wilmington 98, 
Delaware. 


DU PONT 

























in the hole. 2. Apply tip 
of heated Du Pont Rivet- 
ing Iron to Rivet head. 
In 1% to 6 seconds the 
Rivet is set and a strong, 
tight joint is formed. 
It’s aone-man job from 
start to finish, 


A product of Du Pont Explosives Research 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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WIRE WOUND 
RESISTORS 


Sturdy construction (as shown in the 
accompanying diagram) is but one 
characteristic of Hi-Q Wire Wound Re- 
sistors. The others are precision wind- 
ing, wide range of types, sizes and 
ratings and quantity production. Stan- 
dard units are available in capacities 
from 5 to 200 watts with outside di- 
mensions of 5/16" x 1” to 1-44" x 12” 
and resistance values up to 100,000 
chms. Where required, special units 
are engineered to specific jobs. 


THER COMPONENTS 
C. N. TYPE 


@ Soundly Engineered 
@ Quantity Produced 
@ Prompt Deliveries @ 


















CERAMIC 
CAPACITORS 





S. I. TYPE Saas 
Durez Coated C. I. TYPE 





STAND-OFF 
CONDENSERS 


cous 


ELECTRICAL REACTANCE CORP. 








CHOKE COILS 


Hi-Q. | 


et a ee ee 





Guus PROMPT DELIVERY OF 


TRANSFORMERS 


Line voltage cor- 
rection transformers 
from  K.V.A. to 
6 K.V.A. 


Prompt delivery of quantity purchases. 
Special STACO designs by specialists 
for: 

@ Line voltage correction 

@ Voltage step-up or step-down 
@ Auto-transformers 
* 
* 


Auto-transformers and 
step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A. 


Variable voltage 
Low voltage control 
@ High voltage 


Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 
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Control transformers of 
almost any design 
available. 



















input for crystal pick-up use. Both amplifiers have an 
adjustable low frequency “bass” boost. Type A-319A has 
adjustable high frequency “treble” boost to compensate 
for line losses. Other design details are incorporated to 
eliminate needle scratch and reduce distortion to a minimum. 
Dimensions A-319-A: 7% in. x. 115% in. x 6% in., weight, 
11 lb; dimensions A-319B, 6 in. x 11 in. x 5% in., weight, 
5% lb. Power supply for both, 105-125 volts, a-c or d-c. 
Power output 4 watts. Frequency characteristics, flat +1 db 
from 40 to 15,000 cycles with bass ‘and treble. A-319A 
comes with metal wall cabinet; A-319B comes normally 
without cabinet. Altec Lansing Corp., 1161 N. Vine St., 
(Hollywood), Los Angeles 38. 


PORTABLE SELENIUM-TYPE RECTIFIER 


Lightweight portable selenium rectifier ( Model No. 
725S1C) constitutes a complete d-c power supply with a 
capacity of 150 watts and finds application for laboratory 





as well as general industrial uses. Output is adjustable 
from 0 to 6 volts, and has a continuous capacity of 25 amp. 
Features include a single-phase full-wave circuit using a 
quadruple protected selenium rectifier element designed for 
practically unlimited life. Unit is convection cooled, has no 
moving parts, and operates without noise. 

Large voltmeter with an accuracy rating of 2 per cent 
full scale, is connected across output terminals, and a match- 
ing ammeter indicates output current. Weight of unit is 
approximately 45 lb. Dimensions: 14 in. x 14 in. x 9 in. 
It plugs into any standard a-c outlet. W. Green Electric 
Co., Inc., 130 Cedar St., New York. 


ELECTRONIC VIBRATION TESTER 


Electronic instrument shown here (Model 11-B Vibro- 
meter) can be used with particular advantage in checking 
vibration in such equipment as motors, blowers, fans, grind- 
ers, stokers, etc. The device consists of two units: <A 
search prod and the indicating instrument proper. The 





prod consists of a hand-size aluminum case in which is 
mounted a piezoelectric Rochelle salt crystal. Vibrations 
are transmitted from the vibrating surface to the crystal 
through an aluminum extension rod screwed into this case. 
Interchangeable fittings are provided to permit applications 
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DESIGN™ 


Efficient temperature detection and control practice calls for durability 
as well as sensitivity in the controlling instrument. The unique design 
of the Fenwal THERMOSWITCH Control embodies both great physi- 
cal ruggedness and desirable performance characteristics. The Fenwal 
design provides double protection against abuse and mechanical shock 
— the extremely light and stiff bridge structure of the internal elec- 
trical assembly and the exceptionally strong outer shell. The patented 
structure of the internal assembly enables it to function in any posi- 
tion in spite of vibration and shock; the temperature sensitive outer 
shell is a cylindrical brass or stainless steel tube. This shell, normally 
1/32” thick, can be furnished in greater thicknesses for special appli- 
cations. Additional ruggedness is afforded the THERMO- 
SWITCH Control by selection of the model with mounting 
facilities best suited to the particular application. Chart 
shows the small change in the THERMOSWITCH Control 
set point, compared to the change in setting of two other 
thermostats under similar conditions, when the unit is 
subjected to a mechanical shock of 100G. 
The Fenwal THERMOSWITCH Control stands out in 
the field of heat detection and regulation. Inherent in its 
unique design are many advantages that make it ideal for 
most applications that call for temperature regulation. 
Learn about these advantages. Send for a copy of the 
Thermotechnics Booklet which explains the “Fourteen Facts in Fen- 
wal’s Favor”. 


Ab 
> 


wi CH CONTROL 


als 


“49 of the "Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 


51 PLEASANT STREET 
ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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ESICO 
SPOT SOLDERING 
MACHINE 





A real time-saver. Treadle-oper- 
ated. Automatically advances iron 
and solder, leaves operator’s hands 
free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 


_ 


Positive TIP control prevents over- 
heating—tip cannot fall below sol- 
dering temperature. The only prac- 
tical method of controlling heat in 
ms tip—an exclusive ESICO fea- 
ure! 


























Dependability is only one 
of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 


and economical operation | 


are assured with 


fine tools. For better per- 
formance, get ES ICO 
Soldering Equipment! 





weheg. 6.5. 
Pat. Off 





ELECTRIC SOLDERING IRON CO. Inc. 


2846 West Elm Street, Deep River, Conn. 


TEMPERATURE 


CONTROLS 


Plate WE pers 


386 FIRST STREET - SAN FRANCISCO 5, CALIF. 
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Backed by 
25 years experience 
in automatic electric 
controls 


Expansion-arm type quick 
break thermostats for ac- 
curate temperature con- 
trol of liquids from 125° 
to 200° Fahrenheit. 
2 pole 30 amp. 230 volts AC 
2 pole 20 amp. 460 volts AC 
2 pole '/i0 amp. 500 volrs DC 


PRICED for re-sale$12.50 


Bimetal quick break ther- 
mostat for clamping to 
curved or flat surfaces. 
Single pole 30 amp. 
230 volts or less: 


PRICED for re-sale $9.00 


Above with case 
for wall-mounting: 


PRICED for re-sale $12.50 
WRITE FOR DETAILS— 
STATING YOUR 
REQUIREMENTS 





Write Today 
for Complete 
Information on 
the Esico Line 








on various surfaces. The indicating instrument ar Vibro 
meter proper, is basically an integrated, amplified vacuum 
tube voltmeter, to which the search prod is plugged through 
a permanently fixed shielded cable. With prod attached, 
frequency response is 5 to 2500 cps. Three types of vibra- 
tion are registered on a calibrated meter scale: Displace- 
ment, velocity and acceleration. Five ranges of each are 
provided. 

Instrument operates on 105-125 volts, 50-60 cycles. 
Weight is 31 lb. Dimensions: 17,in. x 12 in. x 11% in. 
Sturdy construction is featured, including a solid oak, cop- 
per-lined cabinet. Televiso Products Co., 7466 Irving Park 
Blvd., Chicago 34. 


GENERAL-PURPOSE FREQUENCY METER 

Frequency meter (Model S-6) has a continuous frequency 
range of 100 ke to 50 mc. Accuracy is + 0.025 per cent. 
Oscillator range is 1.0 to 2.0 mc in 5 bands, each tuning 





200 ke. Features include instrument dial 6 in. in diameter 
readable to one part in 1000, transformer-type power supply, 
rugged construction, and a built-in crystal calibrator. Ex- 
ternal signals are coupled to the meter through a telescoping 
antenna that also serves as a carrying handle. Dimensions: 
13% in. x 7% in. x 6% in. Weight: 15 lb. Browning 
Laboratories, Inc., 742-750 Main St., Winchester, Mass. 


CIRCUIT TESTER 


An electric circuit tester and a voltage indicator are 
combined in one convenient device as shown in illustration. 
The device uses a filament lamp for added safety, and has 
only one test lead so as to prevent shortening the resistor. 
Both lamp and test lead are easily renewed. Two models 





are available, one rated 110 volts to 600 volts, and the other, 
110 volts to 440 volts. The device can be used on both a-c 
and d-c circuits. Holub Industries, Inc., Sycamore, III. 


BLIND RIVET HAND GUN 


Hand gun has been designed for small-quantity users of 
the larger sizes of Cherry blind rivets (%2 in., %4 in. and 
%> in.). It can be used in place of pneumatic type guns. 
Gun operates on the ratchet principle, is light in weight 
and is simple to operate. Length is 29 in. including the 
pulling head. Weight complete is 4% lb. With an adapter 
gun it can also be used for smaller rivets. Cherry Rivet 
Co., Dept. L-118, 231 Winston St., Los Angeles 13. 
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HE millions of motors that drive the wheels of industry must 
‘aa more efficiently, more economically—continuously 
—to keep abreast of keen competition in today’s open markets. 
So it will pay you to know how to make full use of all the ad- 
vantages you get with U-S-S Electrical Steel Sheets. 

There are two main reasons for the inherent high quality and 
performance records of U-S-S Electrical Steel Sheets. First, con- 
tinuous, rigid control of every phase of their production and 
composition. Special processing and advanced manufacturing 
equipment are entrusted only to expert and experienced workers. 
They produce sheets of uniformly high permeability and low core 
losses, with good ductility, uniform thickness, punching and 
shearing qualities that assure long die life. 

Second, the knowledge gained by our technical specialists in 
40 years of research and experiment. They have improved the 
physical and magnetic properties of U-S-S Electrical Steel 
Sheets, have determined the proper grade of steel for each use in 





equipment that produces, transmits and utilizes electric current. 

We shall be glad to send you, free of charge, complete inform- 
ation on U-S-S Electrical Steel Sheets. Just mail the convenient 
coupon and [Technical Bulletin No. 2 will be sent to you promptly. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


SEND THE COUPON... TODAY—for our LISTEN TO... The Theatre 
Technical Bulletin No. 2. This illustrated, Guild on the Air, presented 
authoritative book of 151 pages contains every Sunday evening by 
data accumulated by our complete testing United States Steel. Ameri- 
laboratory for determining the operating can Broadcasting Company, 
characteristics of electrical steel sheets. It coast-to-coast network. Con- 
is packed with valuable information. We sult your newspaper for time 
shall be glad to send you a free copy. and station. 


Carnegie-Illinois Steel Corporation 
619 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: 
Please forward my free copy of ‘‘U-S-S Electrical Steel Sheets, Technical Bulletin 
No. 2."’ It is understood that I incur no obligation. 


tL ian lar ae AMIN Dove ielocapio 


UNITED STATES STEEL 
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MOTOR 


MENT Engiheers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 
ments elsewhere in this or in previous issues. 
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It weighs only 2,845 pounds, 
compared to 5,000 pounds for an 
old-style winch—this newest addition 
to Welin Davit & Boat’s line of “‘all-aluminum” 
lifesaving equipment. That’s a ton of deck weight 
eliminated for every lifeboat station. Compensating 
ballast can be less, payloads higher. 

IN YOUR PRODUCTS. As in that marine equipment, 
Alcoa Aluminum will give your products added utility 


value. Perhaps the weight you save translates itself 


Welin lifeboat winch, made 
lighter with Alcoa Aluminum, 
is designed with a minimum 
factor of safety of six. Ap- 
proved by U.S. Coast Guard. 


into greater mobility, smoother 

and faster operation, lower costs. 

Aluminum’s ability to resist corro- 

sive attack, and its resulting longer life, 

often opens new markets for your products. The many 

attractive, durable surface finishes possible with Alcoa 
Aluminum give added sales appeal. 

To find out what aluminum will do for you, get in 

touch with the nearby Alcoa office. Or write ALUMINUM 


Company oF AMERICA, 2179 Gulf Bldg., Pittsburgh 19, Pa. 
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CON-TAC-TOR-»& 


HoneywELL wants your toughest switching problems. You can expect definite assistance 
because there are literally thousands of applications for Con-Tac-Tor Mercury Switches. 
And backing up this wide range of uses, is the broad, practical experience Honeywell has 
gained in solving involved switching problems for others. 
You'll find Con-Tac-Tor Mercury Switches safe and silent in operation. They’re 
dependable because of their positive action, high mechanical strength and low resistance— 
economical because fewer parts mean less cost and less maintenance. There are 
switches for loads rated as high as 45 amperes. Let Honeywell Con-Tac-Tor Mercury 
Switches handle the tough assignments. 


Minneapolis-Honeywell Regulator Co., 2685 Fourth Ave. S., Minneapolis 8, Minn. 
Canadian Plant: Toronto 12, Ontario. Branches and distributors in all principal cities. 
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A—SINGLE PHASE 
B—POLYPIIASE 


C—DIRECT CURRENT 


D—UNIVERSAL 


Miniature, under 1/50 hp. 





Integral, 1 to 7% hp. 
Larger than 744 hp. 


Shunt and Compound] 
Series 

Synchronous 
Split-phase induction 


| HORSE- 
POWER 


Repulsion 


TYPES 


Capacitor 

Squirrel cage 
Polyphase wound rotor 
Shaded pole 

High cycle 


Constant 
Varying 
Adjustable 
Multi-speed 


| SPEED | 


starting current 
B—Normal torque, low 





normil starting current 


F—Low starting torque, 
low ‘etarting current 


Torque 
Reversing 
Low voltage—6, 12, 32, etc. 


R & starting current 

E|O 8) C—High torque, low 
Se B §| starting current 
ES 30 D—High slip 
ar & | E—Low starting torque, 
p< 
Ss 

jee] 

oO 


_ Open, self-ventilated 
Splash or drip-proof 









= Totally enclosed 

2 |_External fan-cooled 

a Explosion-proof 
Separately ventilated 

| Horizontal 

> ~ Vertical 

& | Flange or face 

& | _Bracket 

S Resilient 
Shaftless 
Sleeve 






Ball 


BEAR- 
INGS 


Sleeve. self-lubricating 
Sealed ball or roller 


Speed reducer (geared) 
Ctuteh 

Brake 

Governor contro | 
Temperature-protected 
_Brush-lifting 


SPECIAL 
FEATURES | 


Fractional, 1/50 to 1 hp. 





Repulsion start-induction run 


Capacitor start-induction run 











A —Normal torque, normal 








ORIGINAL 





EQUIPMENT 


és MOTOR 


SPECIFICATIONS 
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| Rated D-< 
|| Cap Muf | Voltage 


Quantity | 110 9 | 10 to 99 | 100 to 999| 1000 or more|| .0001 | 3000 
\| 001 3000 

cae 6 | ‘or ~=|-—«1000 

Net Price| 6.50 | 4.90 3.90 3.25 || * 500 
1] 

Quantity 1to 9 | 10 to 99 | 100 to 999! 1000 or more! 0001 | 5000 

Case 70 | | | .001 5000 


| .01 2000 
Net Price | 8.45 | 5.85 | 4.55 oe a 750 


+Prices to manufacturers purchasing Lectrofilm Capacitors for use with their 
product will be supplied on inquiry. 


RATINGS AT HIGH TEMPERATURE 


| | | Per Cent 
| Ambient | Per Cent | Rated Super- 
Ratings are based Temp. | Rated imposed RMS 
c | D-c Volt. | Sine Wave 
on 25 C ambient ae | Re | __Current 





temperatures. For 


- +. Permits Use of Larger MUF Sizes in R-F 


other ambient tem- 
Circuit Design without Cost Penalty 


peratures the follow- 


ing derating factors 
Here’s a capacitor price reduction that really means some- 


thing to circuit designers: G-E offers all listed ratings of case- 
style 65 Lectrofilm* blocking and by-pass capacitors at one new 
price, approximately half of the previous level. Similarly, all listed 
ratings of case 70 designs are offered at one new, low price! 


must be used: 


Good Capacitance-temperature Characteristics at low cost 


RCO STOEL BE 


2: Hes BaD 


This means that you no longer have to place cost ahead of } PT 


BL HOP 


good circuit design. It means that you now have complete 
freedom to use either high or low capacities in R-F blocking 
and by-pass applications—without paying a premium for 
higher capacity! 


General Electric’s development of Lectrofilm, a new ca- 
pacitor dielectric, and the advanced methods used in manu- 
facturing these capacitors have resulted directly in these new 
low prices. Lectrofilm capacitors are now the answer to new circuit 
economies, better circuit designs, lower over-all equipment costs. 

Write for Bulletin GEA-4295A, Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


*Reg. U.S. Pat. Off. 


GENERAL@ ELECTRIC = 


407-115-5700 
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SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


Py Prez oMolding ZA 


AND MANUFACTURING COMPAN 
333 NORTH WHIPPLE STREET » CHICAGO 12 
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Principles and Applications of 


Semiconductor Rectifiers 
(Continued from page 129) 


example in practice is the power pack for a radio re- 
| ceiver. In the design of such a system, it should be ob- 
| served that each 1—n—1 stack must be able to withstand 
the full load voltage. 
| Referring again to the same diagram in Fig. 6, if the 
| dotted connection is completed between the common con- 
| denser terminal and some point on the load, and in addi- 
tion the connection from the lower rectifier is moved 
from the top end of the transformer to some intermediate 
tap, as shown by the other dotted line, a modification is 
obtained by means of which two separate output voltages 
with any desired ratio are provided. 

The other final single-phase system which is suffi- 
ciently interesting to warrant its inclusion is the “ladder” 
circuit illustrated at (F) in Fig. 6 and so named because 
of its conventional schematic diagram. The chart shows 
three condensers with capacities progressively decreas- 
ing with distance from the transformer, and three recti- 
fier stacks. Assuming for simplicity that each conden- 
ser is very large compared with the next following, then 
during a first half-cycle, the lowest condenser on the 
right charges up to peak voltage E,. During the follow- 
ing half-cycle the condenser on the left acquires a voltage 
of 2E, and finally the third half-cycle charges the sec- 
ond condenser on the right to 2E,, after which the volt- 
ages remain at E,, 2E, and 2E, respectively. Hence 
there are 3E£, volts across the load as connected. Ob- 
viously the ladder can be extended with additional stacks 
and condensers to provide enormous potentials powered 
by the single secondary at the bottom. Such ladders 
have been successfully employed in power packs for 
X-ray tubes, where it becomes advantageous to resort 
to higher frequencies than 60 cycles for the purpose of 
reducing particularly the size of the condensers nearest 
the transformer. 

The three-phase full-wave network at (G), Fig. 6, is 
shown purely to illustrate a typical polyphase applica- 
tion. It is clear that the use of more phases consists 
essentially in a logical extension of single-phase systems. 
The most significant characteristic of polyphase recti- 
fier systems is that the d-c current in the load has only 
a slight ripple without the use of smoothing condensers 





or filters because each pair of legs contributes current 
in turn only while the applied voltage is near the peak. 
A three-phase system as shown delivers a current with 
six ripples per cycle, such that the ripple is only about 
four per cent. 


OUTLOOK FOR THE FUTURE 


Those who have been intimate with the theory and 
practice of rectifier functioning can appreciate to what 
| extent both aspects of rectifier development have been® 
advanced in the last two decades. It has been a long 
| path from the 1926 laboratory curiosity which exhibited 
| measurable asymmetry in conductivity to the 1946 lab- 
| oratory products which rectify practical quantities of 
power at an efficiency greater than 90 per cent. Like- 








| wise, it is a far cry from the years when theory pre- 
| dicted the wrong direction of rectification and selenium 
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Ask us to make your 

springs for you. Find out for 

yourself that we’re pleasant 

people to do business with... 

that we make your springs exactly 

the way you want them...and that— here 

at Accurate — you receive intelligent coop- 

eration, quality workmanship and on-time deliveries. 


If you need engineering help, you'll discover that our 
engineers can quickly help you determine the right 
spring for your job. Perhaps our engineers can improve 


your product's performance through proper spring appli- 


cation. You can’t lose. 


ACCURATE SPRING MANUFACTURING CO. 


3817 West Lake Street ¢ Chicago 24, Illinois 


Hewat 
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was shunned by theorists because it was held to be an 
unknown agglomeration of elements and compounds. 

With newly exploited elements like silicon and ger- 

a manium giving such valuable accounts of themselves 

as high-frequency valves when developed as_point-to- 

plane elements, and theory explaining more and more 

completely the electrical behavior of elements and com- 


ee © A <i 
Designed for Precision and Production pounds in general, it is not rash to predict a rapid ad- 


vancement in development of rectifying semiconductor 
Spot Welding of systems which may take their place with such electrical 
Light Gauge Metals 
























































devices as the transformer in efficiency of conversion of 
energy and in familiarity to the student engineer. 





Very Thin Electrical Steel 


For High Frequency Components 
(Continued from page 107) 


@ 14 to 25 Gauge 





This is a new and versatile, air oper- ; Sa 
. Pe (or from one strand of a wound core to the next) is 


necessary, as otherwise the gain produced by rolling the 
| steel to light gages would be cancelled by the heavy in- 
terlamination currents. The magnetic flux in a mami- 
nated core determines the voltage which tends to produce 
interlamination loss caused by currents circulating across 
the laminated core. The higher the magnetic induction 
and the higher the frequency, the greater this voltage 
Model 752—PFST will be; hence the positive need for adequate interlamin- 
SD ation insulation. The writer developed an equation 
Weldvx ii twenty years ago that is helpful in determining when 
eee ee ee 86S tlie insulation is adequate. The simplest form of this 
7321 McDONALD AVE., DETROIT 10, MICHIGAN 
(8) oak 
t 12k 


where P is the interlamination loss in watts. 

E 

~ fis the number of volts per turn induced 
in any coils surrounding the magnetic 
core, and 

Ris the resistance in ohms measured 
perpendicular to the plane of lamin- 
ations. 

The resistance R can be determined from the dimen- 
sions of the magnetic core and the interlamination resis- 
tivity. Curves showing typical values of the latter are 
presented in Fig. 8. 

Although these curves show the effects of pressure 
to high values, such pressures are likely to occur only 
in the vicinity of bolts or rivets. There the pressure 


ated, plunger type, electronically 
timed, water cooled, spot welder. On 
the job, this sturdy welder unit is 


performing with unbelievable speed. 


Send for Weldex 
Bulletin #76-A. 


| equation is 





W herever extremely accurate control of intermittent 
machine operation is essential the Hilliard Single Revolu- . 3 ; 

tion Clutch is unequalled. Its accuracy has won for it the may be large, especially if there are sizable burrs on 
b 

i 


acceptance of Industry for cut- the laminations. In small cores, pressures of the order 
ting, punching and packaging 
operations. 










of twenty pounds per square inch are more reasonable. 
Ay! Although interlamination resistance of a wound core 

WRITE ToD: | cannot be measured in as simple a manner as in a 
* stacked core, the interlamination loss calculations are 
quite simple after the resistivity has been determined 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 


| Featuring our complete line of Indus- an : : : > 7 — 
Saeed kes aed Maantions = @aer- upon a stack of laminations having only very small 
Running - Single Revolution — Friction burrs. 


—Centrifugal—Overload Release — Slip. » i 7 ; i 
One of the requirements of interlamination insula- 


tion, of special importance in steel 1 to 5 mils thick, 
| T it E iy L i way is that it shall be very thin. Older methods for in 
s sulating such thin material resulted in the insulation 
| eles ae Se a el ae en ed occupying a substantial portion of the core space. One 
ENTRIFUGAL SLIP OVER RUNNING FRICTION OVERLOAD RELEASE _ type of insulation called “Carlite,” now used exten- 
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{hristmas Lights or lelevisin., 


- Ankosaal 


td Kecommecndtd Susdlddor 


I. tens of thousands of homes this Christ- 
mas, wiring for tree lights by Noma will be 
insulated with Ansonia Ankoseal. In case 
of fire; greater safety will be assured be- 
cause Ankoseal is self-extinguishing. The 
wiring will be lighter weight, smaller in 
diameter, smoother, more flexible. And 
many a future Christmas will be served by 


these lights because Ankoseal resists wear, 
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You are invited to discuss your cable 


aging and heat — enemies of long life. 

Ansonia Ankoseal is equally applicable 
to the solution of problems involving more 
complicated use such as television, truer 
FM radio tone and the transmission of 
high frequency power. Ankoseal flexibility, 
dielectric qualities, and serviceability under 
severe conditions recommend it for the 


above and other duties. 


problems with us. The successful 
production of cables to meet unusual 
or difficult situations is a major part 
of our business. 
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FELT FACTS... 


asout WICKING 


The easy solution to difficult lubrication problems lies in Felt 
wicking. Where friction points are least accessible, danger is 
greatest. Nothing but Felt will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or short, Felt 
keeps the lubricant on tap — always ready. 

The capillarity of Felt makes Felt wicks preferred agents 
for lubricating large and small motor armature shafts, journal 
bearings, spindles and other remote machine parts. Felt pads 

absorb, store and distribute oil, water, ink and other process 
fluids in automatic printing equipment, numbering machines 
and postage meters. It is used widely in railway signal lamps 
and deodorant casks. Please write on your letterhead for 
Data Sheet No. 6. 








GLENVILLE, CONN. 


General Offices: 


New York; 
Atlanta; 


Detroit; Philadelphia; Cleveland; St. Louis; 


Portland 


Boston; Chicago; 


Dallas; Los Angeles; Seattle; San Francisco; 





STRIPPERS 


WIR AND CUTTERS 


eCLEAN CUTTING |-% 
e PRECISION STRIPPING 












e FAST WORKING | 
e EASY OPERATING | 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanently precision adjustment to 
all types of wire and cable in its capacity range un- 
til readjustment is desired. The Model S-30C will 
accommodate all cables up to 3” dia., stripping 
clean without scratching, marring or in any way 
injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter, also indispens- 
able for stripping parallel wire and heater cord. 
Send Sample Wires and have your stripping prob- 
lems engineered by Wenco. 


i} | Ask for your copy of new Bulletin. 
j| Write for Dealership Plan. 


1 WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS © DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
eS SERRA I rset imam 
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Interlamination resistivity,ohms per lamination for one sq cm 

Fig. 8—Interlamination resistivity of magnetic cores. 
A—laminations with pickled surfaces. B—laminations 
cut from deoxidized sheets. C—laminations cut from 
steam-blued sheets. D—adequate insulation for dis- 
tribution transformers and cores with less than 3 volts 
per turn. E—Adequate insulation for most large power 
transformers. The resistivity was measured perpendic- 
ular to the plane of the laminations according to ASTM 
specification A-34-44. Some insulated cores will have 
resistivities many times those shown by these curves. 


sively on magnetic core material, is produced by a 
chemical and thermal treatment of the thin strip. This 
provides adequate insulation with an almost neglible 
effect upon the stacking factor. Another advantage 
of this type of insulation is that no deterioration of the 
insulating quality results when laminations or wound 
cores are annealed at 1400 F, a temperature used for 
removing punching strains or winding strains. 


PHYSICAL PROPERTIES 

The lamination factor, also known as “stacking fac- 
tor” or “space factor’ is of more importance when 
specifying very thin steel than for steel of more con- 
ventional gage. [amination factor is the ratio of the 
weight of laminations that can be wound or built into 
a magnetic core, expressed in per cent of the weight 
of a solid core. Typical values are given in Table IIT 
for a specific gravity of 7.65. The material represented 
is quite ductile and punches well. Other properties 
of this thin-gage steel are shown in Table IV. 

Samples that have the same percentage of elongation 
under a tensile test seem to vary widely in brittleness, 
depending upon their thickness. In the extremely light 
gages, cold reduced silicon steel seems to be quite 
ductile and can be punched without difficulty. Naturally 





Table 111—Typical Lamination Factor for 
Insulated Cold-Reduced Silicon Steel Under 
Pressure of 50 Lb/Sq In. 












Thickness of Lamination factor 






steel, in. (% solid) 
.001 he 
002 80 
003 85 
005 90 
007 93 
013 96 
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Provides HIGH POWER 
FACTOR Performance 
with a 
Low Power 
Factor Ballast! 


BALLASTRON with Uncorrected P.F. Ballast Costs There is no further need to back-order requests for high 
Approximately the Same as Complete High PF. power-factor fluorescent fixtures. The simple addition 


Ballast Previously Available. ; 

of Ballastrons to your fixtures having uncorrected bal- 
BALLASTRON Enables You to Accept Business . 7 " 
and Continue to Supply Demand in Territories lasts, provides the required power-factor improvement 


Requiring High P.F. Equipment. . . . immediately and economically. The total cost of 
v BALLASTRON Provides for a Higher Unit of Sale Ballastron equipped fixtures is approximately the same 


—an Increased Volume by Allowing You to Use ‘ A ae 
Available Uncorrected P.F. Ballasts to Secure as those with high power-factor ballasts. No drilling or 


High P.F. other alterations of fixtures are required for mounting 
Ballastrons. Only two convenient wires to connect. 


Ballastrons may be adapted to production as 
well as to units already wired. They give you 
complete production flexibility without any 
design problems. They permit the continued 
use of low cost uncorrected ballasts which are 
readily available. Ballastrons will help you to 
supply a profitable market. 


Available for 


25, 50 and 60 Cycles 
BALLAS TRON 118 and 236 V.A.C. 


| IMMEDIA TE DELIVERY— Write, Wire or Telephone Today! 
We CAPACITRON N Company 


849 North Kedzie Ave., Chicago 51, Illinois OCR COM: ume yy 
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A TOP-NOTCH VARNISH 
FOR INFRA-RED BAKING 
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| THE ACME WIRE CO. 
| NEW HAVEN, CONN. 
| 
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Acme No. 1451 


ACME’S NO. 1451 CLEAR THERMOSET- 
TING VARNISH—a tailor made insulation 
for the industry’s accelerated processing 
cycles — combines its bonding strength 
and fast-baking properties with excellent 
aging characteristics to give longer, more 
dependable service. 


This varnish gives a substantial build-up 
in a smooth, even film. It is an excellent 
impregnant for high-speed armatures, 
transformers where lamination bond is 
vital, in field coils and other windings 
where rapid, complete curing is important. 


Naturally, Acme No. 145] is a favorite with 
manufacturers who require a fast-baking 
varnish for increased production in con- 
veyor systems using Infra-Red lamps in the 
baking cycle. This varnish shows surpris- 
ing results wherever a short bake at high 
temperatures is a “must”. 


Other Acme Developments 


Black Baking and Black Air-Drying varnishes — 
Coil dipping lacquers — adhesives — masking 
compounds — Black and clear compounds, con- 
taining 100% non-volatile matter for impregnat- 
ing, filling and molding (one operation). 


Send for the New Acme Catalog 





VARNISHED INSULATIONS - MAGNET WIRE - COILS 





PRODUCTS 


Table IV—Physical Properties of Cold-Reduced 
Thin-Gage 3% Silicon Steel after High 
Temperature Annealing 





Ultimate tensile strength, psi 80,000 
Elastic limit, psi 65,000 
Elongation in 2 in., per cent 17 
Hardness equivalent, Rockwell B 85 
Modulus of elasticity 25,000,000 
Density 7.65 
Volume electrical resistivity, microhm-cm. 45 

ohms per mil-ft. 270 
Coefficient of thermal expansion, 20-100 C 11.9 x 10-6 


the dies must have clearances that are correctly pro- 
portioned to the thickness of the laminations, and both 
surface and body of the strip must be of proper type. 
To remove strains caused by punching or winding, 
the electrical manufacturer frequently anneals the steel 
at a moderate temperature such as 1250 to 1500 F. 
This operation must be done under conditions that 
will not produce adhesions of individual laminations 
or strands of the core to the adjacent lamination or 
strand. But excessive oxidation must be avoided dur- 
ing the anneal, and precautions must be taken to pre- 
vent carburization of the steel at temperatures above 
1325 F. Carburization is more likely to occur in 
electrical steel of low initial carbon content than in 
mild steel. Should a carbonaceous gas be used to pre- 
vent oxidation by the atmosphere surrounding the an- 
nealing charge, the carbon content of the core ma- 


terial might be increased to a prohibitive degree, even 
though this increase were less than .01 per cent. Even 


a small change in carbon content may cause a great 
deterioration in the magnetic qualities of some elec- 
trical steels. 


METHODS OF MANUFACTURE 


During World War I, thin electrical sheets for such 
applications as airplane generators were produced by 
the hot-reduction method. As many as_ sixty-four 
sheets were rolled to the pack. These thin sheets 
were so difficult to separate after rolling that pieces 
about the size of a sheet of typewriter paper were 
frequently the only yield after torn portions had been 
sheared off. Even sheets of this diminutive size were 
not flat and when rolled as light as 5 mils looked more 
like an old leaf compared with today’s much thinner 
product. Another disadvantage to the manufacturer 
was that the steel supplier would not undertake the 
high temperature annealing of these thin sheets to 
lower the hysteresis loss and raise the permeability. 
There were too many difficulties. In order to avoid 
excessive loss of material after punching, the manu- 
facturer had to use an annealing temperature that was 
insufficient to fully develop the magnetic qualities. 

During the past few years methods of rolling steel 
containing 3 per cent or more silicon have been greatly 
improved. A comparatively large tonnage has been 
produced in the form of cold-reduced strip in thick- 
nesses of 5 and 7 mils using conventional 4-high 
rolling mill equipment. By this method large coils 
30 in. wide could be rolled, annealed, and insulated 
Still thinner steel was necessary for radar devices 
Many tons of 3-mils thickness were made for mag 
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@ Our customers profit by the uncanny 
ability of our engineers to probe beyond 
the inanimate lines and specifications 
of blueprints. Their experience and 
imagination enable them to visualize 
the finished, molded plastic piece . . . 


precise in every detail, satin-smooth 


CHICAGO: Phone Central 8431 
INDIANAPOLIS: Phone Market 7973 
CAMDEN: Phone 2215 

DETROIT: Phone Madison 2146 
BUFFALO: Phone Grant 8567 
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and consumer-conscious in appearance. 

For keen design interpretation and 
heads-up production of molded plastics, 
with greater utility, better appearance, 
quicker deliveries and lowest possible 
cost, consult General Industries, without 


obligation of course. 
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565 N. CHESTNUT ST 


WHO? 


Westinghouse e G-E e Bendix e Lockheed 

e Western Electric e Delco Remy ¢ General 

Motors e Goodyear e Goodrich e Philco 

e Kelvinator e Eastman e Carrier e Sylvania 
and so on, almost ad infinitum. 


SO WHAT? 


Only this, a company is known by the cus- 
tomers it serves who come back. And these 
Sta-Warm customers, who read like the “Blue 
Book of American Industry,” have come back 
for repeat purchases of various electrically 
heated compound and soft metal melting 
tanks built by Sta-Warm. They must like 
‘em. They must be good. 


Why don’t you write Sta-Warm today 
about that wax or compound or soft metal 
melting, pouring or dispensing job you 
have? 


Address Dept. L for fast reply. 


StaWarm ELECTRIC CO. 


RAVENNA, OHIO 

















netic cores for equipment used in the early stages oi 
the war. 

To insure that American radar equipment had a 
greater range of detection than that of the enemy, 
and to produce sharper radar images on the oscilloscope, 
great improvements were made during the war in the 
radar modulator. These improvements demanded trans- 
former core material not more than 2 mils thick with 
magnetic qualities much better than those of the thin 
silicon steel available up to that time. 

To meet this demand for pulse transformer cores 
of such exacting characteristics, the Westinghouse 
Electric Corporation produced type C cores’ of 2-mil 
“Hipersil.” Type C cores are wound, annealed, and 
the strands of the core bonded together. The cores 
are then sawed in half to introduce a small air gap, 
desirable in pulse transformers, and to permit the 
mounting of a pre-wound copper winding on the core. 
Hipersil is the Wéstinghouse trade name for an oriented 
steel strip in which the magnetic properties are much 
better in the lengthwise direction than in any other 
direction. Its high permeability at high inductions, 
combined with low hysteresis loss, made this special 
steel a “must” for pulse transformers of the improved 
radar sets. 

Since cores could be machine-wound from long strips 
slit from wide coils, winding costs for strip as thin 
as 2 mils were much lower than conventional hand- 
stacking of flimsy laminations punched from strips. 


SPECIAL ROLLING MILL 


At the time competition with German scientists was 
quite keen, the American industry was requested by 
our armed forces to prepare for the production of 
electrical steel coils of a thickness of only 1 mil. Con- 
fronted with this stringent requirement, as well as the 
immediate necessity for delivering large quantities of 
steel 2 and 3 mils thick, the inadequacy of the con- 
ventional rolling mills became evident. In attempts 
to produce strip 2 and 3 mils thick, it was found that 
large rolling mills originally used for the production 
of automobile body steel, for example, could not re- 
duce the strip to the desired thickness regardless of 
the number of passes through the mill. 

Work rolls 10 to 14 in. in diameter flattened under 
the heavy cold reduction pressures to the point where 
very thin strip could be reduced by only an inapprecia- 
ble amount. Three other types of rolling mills were 
tried with only fair success whenever the strip was 
lighter than 5 mils. One of these was the Sendzimir 
mill* * at Signode Steel Strapping Company. Consider- 
able ingenuity and diligence on the part of the men 
of this company resulted in the manufacture of the 
very thin coiled silicon steel strip supplied early in the 
war. This mill however, was designed for much heavier 
gages so it was recognized that if 2-mil silicon steel 
were to be successfully produced—and eventually 1-mil 
silicon steel—a new mill must be designed esepecially 
for this purpose. 

One of the demands on this new mill was that it 
should be capable of heavy reductions between an- 
nealing operations; so that percentage of reductions 
could be determined by the magnetic requirements 
rather than by the limitations of the rolling mill. One 
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—— PM BROTHERS DECALS 


Call attention to your distributors—and get that extra 
sales lift through the eye catching dominance of Palm 
Brothers Decals. 


Magnetic in color, economical in price, remarkable in Ce 
durability, these famous decals are your marks of distinction, en 
exciusively yours. 


Samples and sketches submitted 
8, 3 without obligation. Write today 


— I i ° for Catalog No. 11. 


BROTHERS WAe LO tlle 


renee erent eraemer ie ‘ ee 


DECEMBER 1946 





A WINDJAMMER 


Wodern 


WITH DIESELS AND BRONZE BOLTS 


One of the twin 650 Hp. 
Fairbanks - Morse Ma- 
rine Diesels... equipped 
with Harper Bronze 
Bolts . . . goes inte the 
new engine room of 54 
year old sailing vessel. 


wees the glorious old sailing 
vessel “Foz Do Douro” re- 


cently made a record crossing 
from Lisbon to Vera Cruz, she did 
it with twin 650 hp. Fairbanks- 
Morse Marine Diesels in her new 
engine room ... at the mercy of 
the wind no longer. 

Her FM diesels, too, were pro- 
tected against rust and corrosion 
the modern way — by Harper 
Bronze Bolts . . . long-lasting and 
easily removable in their 
clutches and circulating pumps. 

This study in contrasts between 
the old and the new may be a cue 
to a similar application in your 
industry. Wherever there is dan- 
ger of rust or corrosion consult a 
Harper engineer. The original in- 
stallation of non-rusting, non- 
corroding fastenings pays for it- 
self in reduced maintenance and 
elimination of breakdown. 


The H.M. HARPER COMPANY 
2609 Fletcher St., Chicago 18, Ill. 
Branch Offices: New York City, 
Philadelphia, Los Angeles, 
Milwaukee, Cincinnati, Dallas. 
Representatives in principal cities 


BRASS «© BRONZE «© COPPER 
STAINLESS « 
MONEL 


ton of silicon steel 1 mil thick and 1 foot wide forms 
a coil of strip 9.5 miles long. The rolling, heat treat- 
ment, and other processing operations, including 1n- 
sulation, of such a long strip made it inadvisable to re- 
sort to mills rolling in widths much less than 1 foot. 

Uniform gage throughout the length and across the 
width of the rolled strip was also required; which 
meant that the thickness of the strip in a radar core 
made from any small part of the rolled coil would not 
differ from the specified thickness by more than a 
small fraction of 1 mil. The Sendzimir mill with 
small work rolls met the combination of requirements 
better than any other type known. Consequently the 
mill shown in Fig. 9 was successfully used for produc- 
tion of large parts of the war requirements for mag- 
netic cores manufactured of strip less than 3 mils thick. 

In the Sendzimir mill the work rolls are only 14% 
in. in diameter and each is backed up for its full length 
by two driven rolls, these in turn being supported by 
backing-up rolls which insure rigidity. The forces on 
these rolls are uniformly distributed to the housing 
through four rows of roller bearings visible at the top 
of the photograph and a similar lower group. The 
work rolls are each backed up by two motor-driven 
rolls in order to handle greater torque than would be 
possible with the small work rolls. These drive rolls 
transmit power under oil to the work rolls. Of the 
four rows of roller bearings in the top of the mill, 
two are varied in proportion by eccentric shafts 
hydraulically driven to produce the desired reduction 
in the sheet. 

The fact that the working rolls are backed up over 
their entire length instead of only at the ends permits 
the production of cold-reduced strip that is exceptionally 
wide in relation to its thickness. Utilizing such a mill 
with work rolls only 1% in. in diameter, designed 
especially for the cold reduction of very thin, hard steel, 
it was practicable to roll strip with a width 12,000 


times its thickness. If similar proportions were main- 


Fig. 9—Sendzimir mill designed for cold rolling ex- 
tremely thin gages of steel strip. 
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Srauguration of 


A WELL CONCEIVED 
ENTERPRISE 


CL-EDGAR 


a 


W:S-BARSTOW 


JOHN W:LIEB 


group of central station men, John W. Lieb, 

Charles L. Edgar and W. S. Barstow, conceived 
the idea of injecting a specification-test procedure into 
the purchase of incandescent lamps that their com- 
panies supplied to the public as a part of electric 
service. The manufacturer who supplied lamps to them 
undertook to assume part of the cost of the necessary 
testing operations. They set up a testing agency to 


Bic years ago this November, a progressive 


measure the quality of lamps at the point of manufac- 
ture and zealously guarded the independence of its 
operations. Under the guidance of these men and that 
of their successors, this specification-test procedure was 
developed through the decades with growing influence. 
These progressive ideas of the electric lighting industry 
made available to the American public superior light- 
ing at lower costs and aided in the growth of the elec- 
trical industry. 


The testing organization that implemented the ideas 
of these pioneers has evolved into Electrical Testing 
Laboratories, Inc. This employee-owned Company em- 
bodies the traditions of progressiveness that it inherited 
from the leaders to whom its origin is owed. ETL 
services, expanded and improved through the years, 
have justified the far-sighted concept of the men here 
portrayed. It has been demonstrated over and over 
again that a high degree of success results when the 
manufacturing and the operating branches of an indus- 
try adopt the public interest as their guide, engage an 
independent laboratory to assist in the attainment 
of excellence of devices and services, and assume 
respective parts of the cost of its technical operations. 

In the spirit that has actuated this testing enterprise 
since its inception, the people of ETL are today engaged 
as heretofore in assisting the electrical industry to ren- 
der the best electrical service to the American public. 


PLECTAICAL TESTING LABORATORIES, INC. 
"2 baton otenuedcdwomlyNinitS10 NewYotk,D 


PORTRAITS OF C, L, EDCAR AND JOHN W. LIEB FROM PAINTINGS AT ETL 
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The New Brush Holder 


1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 

4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 

Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Merat Propucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


i Be 


RATE 


Flexible ... Easy to Mount 


The style of reducer shown is built in 12 sizes, which 
can be assembled for 12 different mounting positions. 
Flange bases are also available. @ These machines 
can be furnished with specially designed Janette 


speed reducer motors of from 1/8 to 7 1/2 HP., 
with output speeds of 1.89 to 447 R.P.M. @ Because of this 
exceptional flexibility, speciel mounting adaptors are rarely 
necessary. @ We also build many other styles and sizes of 
Speed Reducers . . . both Motorless and Motor- 
ized . . . for standard and special applications. 


Janette Manufacturing Co, 556 W Monroe St. Chicago 6, I 








tained on automobile body steel, the coils would have 
a width of 37 ft instead of the usual 3 to 7 ft. 

Taking advantage of this mill and the advances in 
manufacturing methods, magnetic cores of excellent 
magnetic quality can now be provided for an extremely 
wide range of frequencies. This makes possible many 
new improvements in electrical equipment that should 
make our peacetime life safer, more convenient, and 
more pleasurable. 
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NEMA’s 20th 


Annual Meeting 
(Continued from page 109) 


At the general session, W. J. Cashman, Landers, 
Frary and Clark, outlined the new NEMA campaign 
for rural and suburban market development. While 
this is primarily a promotion on ranges, water heaters 
and refrigerators, he indicated that the campaign will 
contribute directly to the job of building business for 
the entire industry, from generation equipment on out. 
Stressing particularly the strong competition from low 
pressure bottled gas, Mr. Cashman indicated that the 
campaign slogan will be “Go All-Electric.” Although 
the campaign is designed principally for power com- 
panies, it is being pushed by the major appliance manu- 
facturers as a NEMA group. 

Promotional activity of the NEMA Farm Electrifi- 
cation Bureau was explained by George Rietz, of Gen- 
eral Electric Co. He envisioned the total farm elec- 
trical market within the next two years as represent- 
ing the sale of $2,500,000,000 worth of appliances and 
equipment, $1,000,000,000 of line construction and 
$500,000,000 of wiring. Most of the promotional 
work has been done in farm journals and country news- 
papers. Tying in with this general theme, is NEMA’s 
Adequate Wiring program which H. E. Merrill, of 
General Electric Co., Bridgeport, described as “The 
Electrical Industry’s Road Building Program.” He 
indicated that if 5,000,000 homes were adequately wired 
then the market opportunities in utilization devices 
will expand by at least 490,000 ranges, 1,375,000 more 
furnace controls, 345,000 more water heaters, 70,000 
more refrigerators, 255,000 more dishwashers, 155,- 
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Some examples of what can be done 


with Whistler Adjustable Dies. 


in practically any type press. 
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ADJUSTABLE DIES 
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To Pierce Holes of any 
diameter from !/39" up. 


y 


Vitel tote 


3 To Notch Corners. 


Save production time and reduce product costs 
by having Whistler punch and die units in your 


tool room. 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
CIS ITM halite lett eo 
Whistler Adjustable Dies. 
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To Perforate Special 


ca 


Whistler notching dies, group dies 
and standard units are especially 
adaptable to combined use in the 
same set-up. Continued re-use in a 
variety of arrangements quickly 
writes off original investment. Rea- 
son enough for their expanding pop- 
ularity with hundreds of America’s 
best known manufacturers. 


Now available from stock in a range 
of diameters up to 3”, shipment can 
be made the same day your order is 
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received. Special sizes, shapes, notch- 
ing and group dies are made to 
order in a few days. 


You get production economy plus 
precision perforating in practically 
any press with these Whistler dies. 
Set-ups are easy and fast. No special 
tools required. Heavy duty series 
easily pierces 14” steel. All parts inter- 
changeable. Tolerances maintained 
to .0002”. There are many other ad- 
vantages. Get in touch with Whistler. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 








FLEXIBLE COUPLINGS 


assured of firm 


hold on. shafts 


ALLEN =~ 


apply the Grip 


Flexible Couplings made by GUARDIAN PRODUCTS 
COMPANY of Michigan City, Indiana are widely used 


to connect drive shafts of motors with those of mov- 


ing parts in household mechanical equipment and 


appliances for smoother, more quiet operation with 
less vibration. 


ALLEN Hollow Set Screws are used to make the con- 
nections secure. These hex-socket screws are handily 
set up with Allen Hex Keys, — so tightly that they 
never work loose or let a drive shaft slip. The screws 
are threaded to a high Class 3 fit for the maximum of 
frictional HOLDING-POWER in the tapped hole. 


Ask your local Allen Distri- 
butor for samples to test for 
any application you have in 
mind. Also test samples of Al- 
len Socket Head Cap Screws, 
Flat Head Cap Screws, Socket 
Head Shoulder Screws and 
“Tru-Ground” Dowel Pins. 
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lane THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A 


000 more garbage disposers, 305,000 more ironers 
1,610,000 more small kitchen and dining appliances, 
1,905,000 miscellaneous small household appliances 
860,000 more fans, 325,000 more radios, and 2,515, 
000 more portable lamps. Investment required t 
serve peak loads would be $24,000,000 more for elec 
trical equipment in generation, transmission and switch 
ing facilities and another $24,000,000 for distribution 
equipment, including substations and primary feeders 


Oscillating Tub Is Novel Feature 


of New Automatic-Cycle Washer 
(Continued from page 125) 


As the water fills the sphere under the liner, (see 
Fig. 6) the liner rises in the sphere, slowly inverting 
itself, forcing the water, suds and clothes toward the 
perforated door at the top. First the suds flow through 
the perforations. Then the wash water carrying the 
suspended dirt is pushed out by the rising liner. Finally 
the wash-load begins to press against the under side 
of the sphere door. The suds and water, forced out 
through the perforations, run down the outside of the 
sphere, inside the cabinet and through the drain screen 
to the drain pump which pumps the waste water away 
to the sewer. At this point the load stops moving 
relative to the sphere, although, as already stated, the 
oscillation of the sphere continues at its normal rate. 

The liner, being flexible, then forms itself around 
the load regardless of the size, shape or contour of in- 
dividual items. Even objects left in the clothing such 
as pencils, keys, knives, coins and the like do not 
damage the liner. Tests on the liners indicate that 
they can be inverted in this manner in excess of 10,- 
000 times without damage. 

When the liner has pressed the load as tightly 
against the top of the sphere as the regular water pres- 
sure can force it, the gear or booster pump adds a 
small amount of water underneath the liner. This 
causes the pressure to go up to 150 psi. At this point 
the relief valve opens, preventing the pressure from 


exceeding 150 psi. The pressure is maintained for a 


Wash Water Cupelied 
Thry Perforate Door 


Fig. 6—Flexible liner in the oscillating tub of the Akka 

washer rises upon introduction of cold water between 

liner and sphere. Wash water begins to be expelled 
through the perforated top-flow door on top. 
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LUMARITH* (cellulose acetate) FILM INSULATION GUARDS 
SOLENOID COILS AGAINST ELECTRO-CHEMICAL CORROSION 


Ordinary insulation materials open the door to corrosion. Combining 
with moisture in the presence of electric current, they release wire- 
corroding acids. 

Lumarith film insulation is inert to such electrolytic action—will add 
years of corrosion-free service to solenoid and other fine wire 
windings. 

In addition, Lumarith film is high in dielectric strength and insulation 
resistance even at high humidities—can be supplied in crystal clear 
transparent, or with special (A-78) mat finish one side. Send for 
Booklet: ‘““CELANESE SYNTHETICS FOR THE ELECTRICAL INDUSTRY”. 
Celanese Plastics Corporation, a division of Celanese Corporation of 
America, 180 Madison Avenue, New York 16, N. Y., producers of 
Celanese Plastics: LUMARITH*, FORTICEL*, CELCONt, CELLULOID* 
and VIMLITE*. —_—€ 


LUMARITH 14 colnere: Pacts 
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Qoedabe 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


when you use 


DRAKE 


eT te 
IRONS AND 
SOLDER POTS 


AN IRON FOR EVERY PURPOSE 


Write Now for 
IMustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


UCN (ae aM tea TTT Lea 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of twe 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24" machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel er 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignitien 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. Te re- 
move just pull it off; no screws te bother 
with, ne springs to bruise fingers. 


tego today for descriptive folder illustrating our complete 
Mne o , wipples, tools, base studs, etc. Ne obligation. 


THE Rajah co. 


BLOOMFIELD iS aria ed a 


204 





minute or two. This high, sustained pressure causes 
the removal of approximately 92 per cent of the soar 
which was placed in the machine at the start of the 
wash operation. 

After the soap removal, the control shaft progresse: 
to a point where the sphere drain valve is opened. This 
releases the pressure and the water is pumped out fron 
under the liner by the drain pump. Simultaneously 
the rinse valve is opened and, cold water floods into 
the upper part of the sphere, flowing in on the load 
on top of the liner. When the liner gets down to 
its normal position the cold water continues to flow 
into the sphere above and finally completely fills the 
sphere, overflowing through the perforations in the 
top door. The overflowing rinse water is pumped 
away to the sewer. The load is continuously agitated 
in this large volume of cold water. As the remaining 
soap is removed it naturally floats to the top, thus 
being immediately carried off to the drain in a con- 
tinuous stream. 

Next, the control closes the rinse valve, stopping 
the flow of water into the sphere above the liner, thus 
ending this overflow action. The same movement of 
the control shaft which closes the rinse valve opens 
the extractor valve. Water is admitted under the liner 
and then the liner inverts, thus forcing the final rinse 
water out the top of the sphere. The booster pump 
adds a small additional amount of water under the 
liner bringing the pressure up to 150 psi, thus damp- 
drying the wash-load. 

After the damp-drying operation the control shaft 
opens the drain valve and the water underneath the 
liner is pumped away. The damp-dried load falls to 
the bottom of the sphere. The control arrives at the 
final tooth of the control-shaft drive ratchet plate, at 
which point the motor switch contacts break and the 
machine stops. The cycle is completed and the load 
has been washed, rinsed and damp-dried. 


Controlling Speeds of A-C Motors 


With Electronic Means 
(Continued from page 114) 


nection to the 73 terminal of the motor when the LS 
contactor is closed. Other contacts on this contactor 
connect a fixed amount of resistance into the secondary 
circuit so that with the tubés fully conducting, a stalled 
torque of about 125 per cent of rated torque is avail- 
able. The amount of conduction of the thyratrons is 
determined by the phase displacement of the grid voltage 
as supplied by transformer 3PT with respect to the 
anode voltage. 

The electronic control circuit is furnished with a 
regulated d-c supply by transformer 5PT, the 5Y3-GT 
full-wave rectifier tube, filter capacitors 1C, load re- 
sistor JC and the voltage regulator tube. Since a 
constant voltage therefore exists across the potential 
divider AB, an unvarying reference voltage may be 
selected by adjustment of the movable contact on this 
unit. This potential determines the speed at which 
the drive will operate. Between this movable contact 
and the input grid of the twin-triode is interposed the 
output voltage of a tachometer generator in opposition 
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‘For V-BELT PULLEYS 
| AND SHEAVES 


Freedom from growth and segregation in the belt 
grooves, plus good tensile strength and ability to 
take a high surface finish—these qualities make 
Eaton Permanent Mold Gray Iron Castings ideal 
for the production of V-belt pulleys, sheaves, and 
similar parts. Free machinability makes for maxi- 
mum production speed and low machining cost. 


Eaton Foundry Division engineers will be glad 
to discuss the application of Eaton Permanent 
Mold Gray Iron Castings to your product. 


NEW BOOKLET. Send for your copy of the new, illus- 
trated booklet, ““The Eaton Permanent Mold Process,” 
which describes the Eaton Permanent Mold machine, 
and the Permanent Mold Process. It also includes point- 
ers on designing Gray Iron Castings to be produced by 
the Eaton Permanent Mold Process. 


— EATON PERMANENT MOLD MACHINE IS A SYMBOL OF THE QUALITY 
F GRAY IRON CASTINGS PRODUCED BY THE PERMANENT MOLD PROCESS. 


EATON PERMANENT MOLI 
GRAY IRON CASTING 





© 1946, EATON MFG. CO. 


MANUFACTURING COMPANY 
FOUNDRY DIVISION | 
9771 French Road °¢ Detroit 13, Michigan || 
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STOCK SIZES 


Barrel Amp. Wire 
o.D. Cap. Size 


Wi4 25 10 
Vg 35 8 
Sig 50 6 
} 70 4 

90 2 
i 125 0 
Wig 150 00 
Y 175 000 
A, «© 225 0000 
'¥;, 250 250,000CM 


Other types and styles 
available 


Yes, Sherman can 

solve your Lug prob- 

lem. Put an end to 

delays and short- 
ages, by using these high 
quality, low cost Sherman Round 
End Soldering Lugs. 


It's easy to make strong, de- 
pendable connections with these 
Sherman Lugs. They are pro- 
duced on precision machinery. 
They are acid cleaned, for easy 
soldering. They are individually 
inspected. And — they have 
the exclusive Sherman Closed 
Round End that can't leak solder. 


Write today for Sherman Lug 
Bulletin No. 6. 


H. B. Sherman Mfg. Co. 
Battle Creek, Mich. 


herman 


ELECTRICAL 
CONNECTORS 


to that set up on the speed control potential divider. 

At standstill the tachometer generator will have n« 
output, hence the potential obtained from the thread 
ing speed control unit will be imposed through current 
limiting resistor MN upon the input grid of the twin 
triode, causing full conduction. The resulting droy 
across resistor CD will bias the second triode to cut- 
off, so that with no appreciable voltage drop across 
resistor CE, the third triode will be fully conducting. 
The output of the latter tube will fully energize the 
d-c winding of the saturable reactor 4PT, which will 
so diminish the impedance of the a-c windings of 
this reactor in the phase-shift circuit consisting of these 
windings, resistor RS, the secondary of transformer 
IPT, and the primary of the grid transformer 3PT, 
that the grid voltages of the thyratrons will be brought 
practically in phase with the anode voltages and the 
thyratrons will become fully conducting upon operation 
of the “THREAD” button and energization of con- 
tactors M and LS. 

The motor will accelerate accordingly with 125 per 
cent of torque. As the pre-set speed is approached, 
the voltage generated by the tachometer bucks the 
reference voltage sufficiently to retard the phase of the 
grid voltage with respect to the anode voltage of the 
thyratrons and, from there on, the pre-set speed is 
maintained by the tubes conducting only as much as 
necessary. 

If the drive is loaded beyond the condition which 
causes full conduction of the tubes, the regulation will 
be the same as that for a standard wound-rotor motor 
with the given amount of secondary resistance. <A 
load-switch or taps may be provided to adjust the 
secondary resistance to the most appropriate value. 
where wide variations in load are encountered. 

The speed range which may be covered by electroni 
control of this type is from standstill to whatever speed 
corresponds to full conduction of the tubes with a 
given value of secondary resistance. In the usual ap 
plication this would be 20-40 per cent of rated speed. 
More torque and hence more speed can be made avail- 


British Combine 
@ @ This attractive example of the industrial designer’s 
art is a British-made portable electric machine. Use of 
aluminum cuts weight down to 15 lb. Electric light is 
“bent” through a plastics tube and is thrown directly 
onto the needle and the work area. End of machine can 
be raised for sleeve-like objects. Machine was recently 
exhibited at the “Britain Can Make It” Exhibition a: 
London’s Victoria and Albert Museum. 
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Meet These Men... 
THEY WORK FOR YOU 


Sure, we pay them; but they're really working for you. It’s their job 
as Supervisory Inspectors to make certain through Quality Control * 


that the products YOU buy are the best that can be manufactured. 


men are symbolic of long accumulated experience in the manufacture 
of high quality wires and cables. Their only responsibility is to assure 
YOU of a finished product containing approved materials and proc- 


essed under prescribed methods of inspection control. 





ROMEY SAYS — * Quality Control as practiced by Rome Cable means 
aie ; ae the application of modern inspection methods and 
Their only incentive is that YOU. one : 

the customer, be satisfied. In’a statistical analysis to cable manufacture to assure that 


sense, they're YOUR men; your the finished product will satisfactorily fulfill its serv- 
guarantee of quality. 


| 

| 
Supervising an inspection staff of some fifty trained personnel, these 
ice requirements. 
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% yee product involves a 
asteming operation—woo 
to wood, metal to metal, fabric 
to fabric, composition to com- 
position, or any combination 
of these—you can slash unit 
costs by increasing production 
volume with high speed 
Chicago Rivet Automatic Set- 
ters and Chicago Rivet tubular 
or split rivets. Four rivets are 
automatically fed, inserted and 
upset at one release of the foot 
pedal by the quadruple mode! 
Chicago Rivet Setter. Single, 
double and triple setters are 
also available. 

Quick change hoppers, avail- 
able as extra equipment, en- 

/ able some models to swi 


/ one size and style rivet to another. Nearly 


4 Few Applications 


AIRPLANE Pans 
AUTOMOBILE Pants 


Bench type 
Double Rivet 
Setter with 
Adjustable ceo sraines 
LTS " ‘ 
Riveting Camenas"o** 
CAN OF 
Centers Canvas ets 
CARO Tas.es 
Casm acer: 
¢ = cioces 
} COFFEE Pots 


tch quickly from 


FOLOING Cr aims 


all models clinch grommets, eyelets, staples suantone 


GARBAGE Ca 


and Dzus fasteners and insert drive screws— maaness ANS 


all automatically. 


FREE FASTENING CLINI 


If your product is small, send us an unfas- 


tened sample. If it’s Jarge, 


bly. We will gladly analyze your fastening 
the type rivet and 


problem, recommend 


NOUSTRIAL BROOMS 
INSTRUMENTS . 
(ROWING BOARDS 
KNIVES 


Lames 
LAWN MOwEaS 
—an 6000s 
LOOSELEAF 800K 
GAGE 
MILE BOTTLE Crates 
NOVELTIES —- 
POTS. PANS & Paris 
PULLEYS 


send a sub-assem- 


Chicago Rivet Automatic Setter needed 


and estimate production 
set up on the job. 
\ 


rates that can 


TELEPHONES 
TOASTERS © toys 
TYPEWRITERS 
VENTILATORS 
WASHING MACHINES 


CHICAGO RIVET & MACHINE CO. 


9609 W. Jackson Blvd. Bellwood. tf 


GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
& universa. MOTORS 


For years our specialty has been the design and production 


of special units to meet the 


specific requirements of our 


many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right ~ the right way. Initiative and 


engineering skil 
made ESCO the trade mark 


plus the finest craftsmen have 


that signifies com- 


plete satisfaction in specially-designed electri- 


cal equipment. 


SU TG ie aad eae? 


212 SOUTH STREET, STAMFORD, CONN. 


able by decreasing the secondary resistance further. 
At present, this method of control is being employed 
to- obtain threading and take-off speeds only and the 
secondary resistance need not be commutated. 

Referring to Fig. 6 again, when the inching and 
threading operations are completed and it is desired 
to accelerate to normal operating speed, the “RUN” 
button is pressed. This closes the HS contactor and 
drops out the LS contactor, shorting out the thyratron 
circuit, so that the motor operates with a balanced 
primary under standard secondary-resistance control. 

Thyratron tubes are commercially available which 
will handle the line currents of motors up to about 
a 10-hp rating on 220 volts or a 20-hp rating on 440 
volts. Above these ratings and up to 250-hp on 220 
volts or 500-hp on 440 volts, ignitron tubes may be 
employed. Field installations of 5-, 25-, and 150-hp 
ratings have been made to date. 

It may be desired to have a low threading speed and 
one or two controlled “take-off” speeds. This simply 
requires one or two additional adjustable reference 
voltages and corresponding relays operated by appro- 
priate contacts on the face-plate or crosshead secondary- 
resistance regulator. 

It might be mentioned further that in order to cover 
a speed range of from 0 to 1800 rpm with a minimum 
amount of secondary-resistance commutation, it is pos- 
sible to employ a 3600-rpm motor a size or two larger 
than the nominal horsepower rating of the load. Operat- 
ing at all times with an appreciable amount of resistance 
in the secondary will obviously be inefficient, but the 





@ @ The composite opinion of as many as 120 persons 
can now be sampled and recorded within 10 sec by means 
of this ingenious electronic “opinion meter,” developed 
by General Electric Company’s Special Products Divi- 
sion. The meter consists of a large indicating unit with 
dial (shown in back) and up to 120 handheld stations 
which are plugged into the meter through individual con- 
nectors. The meter operates on a 60-cycle power source. 
Each individual station has a calibrated dial and a pointer 
which can be set to indicate the participant’s opinion. 
Through suitable electronic circuits and components 
these mechanical settings are translated into a dial read- 
ing that represents a composite of the opinions sampled. 
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The New Way to 


harnesses and leads 


Transparent Fibron Plastic Tape permits ready inspection. 
Plastic gaskets also available. 


~ IRVINGTON 


a 
(esa) Vanish and SJrsulalor Company 


Irvington 11, New Jersey, U.S.A. 
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\ PLASTIC TAPE 


Whenever equipment wiring must withstand severe operating 
conditions, attacks from moisture, oils, and chemical fumes 
as well as mechanical abuse, wrap harnesses and leads with 
protective Fibron Plastic Tape. This black or transparent tape 
is tough, remains flexible at low temperatures, and has good 
insulating properties. 


Extremely elastic, Fibron Plastic Tape wraps smoothly and 
evenly over irregular surfaces and will not bulk in sharp 
corners. 


Can be Fused into Homogeneous Structure 


Ends can be instantly bonded by heat sealing, or the completely 
wrapped harnesses infra-red or oven baked to form a solid 
mass of insulation. 


Note the outstanding characteristics of Fibron Plastic Tapes 
as listed below. Plan to test these products now. Generous 
samples will be gladly sent on request. 


Outstanding Properties of Fibron Plastic Tapes 


1 #3 

Black Transparent 
Thicknesses .008”’ .020” 

.012” 

.020” 
Widths 14” to 3” YY” to 3” 
Dielectric Strength (.012’ tape) 1000 VPM 750 VPM 
Tensile Strength, Ib. per sq. in. 

(dumbell specimen tested) 1600 1600 
Elongation 250% to 400% 350% 
Brittleness Temperature —41 deg. C. —38 deg. C. 
Bonding Temperature (depending 

on method used) 


130°-150°C, 
Specific Gravity 1.25 


135°-155°C 
1.22 


209 





SLAM eh 


Teh) 
TO ASSEMBLE 


UY 


WITHSTAND 
ae 


DO NOT DAMAGE 
NUT OR NUT SEAT 


@ Send details of your 
application for recom- 
mendation ond free sam- 
ples. Ask for literature 
describing Palnut double- 
locking principle, advan- 


Used as locknut on heavier 
assemblies. 


Used alone as self-locking nut 
on lighter assemblies. tages, types, sizes, etc. 


THE PALNUT COMPANY 


66 Cordier Street Irvington 11, N. J, 


il 


ny 


WIRE 


ANY SHAPE, ANY MATERIAL, ANY 
QUANTITY. Our own modern facili- 
ties for heat treating when required. 
Spot welded and tapped assemblkies; 
all according to your requirements. 
Send in your prints or specifications. 


Hubbard also makes Springs, Stampings, 
all kinds of Cotters and Washers. 


A Le 


525 CENTRAL AVE.. PONTIAC 12, MICH. 


Fig. 7—Single-motor, 25-hp, a-c, printing-press control 
panel with electronic provision for threading speeds. 


advantages gained may, in some cases, outweigh the 
loss of efficiency. 

Two factors limit the speed range which may be 
covered by a given motor by the electronic method 
with complete commutation of secondary resistance. 
One is that as resistance is decreased in the secondary 
circuit, the single-phase speed-torque curve moves away 
from the axis in the torque-increasing direction except 
at the terminating points. This means tha’ if the load 
on the motor is too light, when the tubes are cut off 
in response to the signal that the motor is traveling too 
fast, the speed, instead of decreasing, will actually in- 
crease to the stable, single-phase operating point. There- 
fore, to obtain satisfactory speed control, the motor 
must always be loaded to an appropriate extent. 

The other factor is that the torque efficiency becomes 
quite low in the higher speed regions with small 
secondary resistance when the degree of primary un- 
balance is large. Continuous operation in these regions 
requires, therefore, some de-rating of the motor. 

The regulation with electronic control can be re- 
duced to the order of 1 per cent or less with a variation 
in load of from 15 per cent to 125 per cent of rated 
load at crawling speeds. 

Since the power supplied to the motor in this manner 
is in effect an unbalanced voltage, a number of motors 
may be operated satisfactorily under one set of tubes. 
This is particularly favorable for newspaper printing- 
press control where the cylinders are driven by indi- 
vidual motors and any number of cylinders and folders 
may be operated simultaneously. With the same load, 
the motors tend to run at the same speed, but me- 
chanical coupling is required for proper performance. 

The question of motor heating is usually raised when 
this method of speed control is explained. Operation 


ELECTRICAL MANUFACTURING 











ale 


rf 4 





i Vi . ea 


rt \" 
fos err t 


Distributed by 


INSULATION MANUFACTURERS INSULATION AND WIRES _ TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. bl 


YOUR BEARINGS...‘ 


¢ 


ol r4 
WITH GARLOCK 
KLOZURE OIL SEALS 


PATENTED 


HETHER you use ball 

or roller bearings, you 

are sure of top performance 

with Garlock Kiozure Oil Seals. The special 
compound used in the Kiozure sealing ring 
remains firm and resilient. It keeps out dust, 
dirt and water; seals in oil and grease—assuring 
protection and proper lubrication to keep bear- 
ings rolling efficiently. Complete range of sizes 
including Metric O.D. to fit standard bores. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


OIL 
SEAL 


at low speeds means an increase in motor heating as 
a natural result of reduced fan action alone. Increased 
heating as a result of this particular method of control 
in normal speed ranges is not significant. Motor heat- 
ing is further less of a factor because inching and thread- 
ing operations usually are of short duration, inter- 
spersed between long periods of high-speed operation. 


| It is safe to say, however, that continuous slow-speed 
| threading with this method of.control could be con- 


| tinued in most cases for a period of one or two hours 
| without harmful heating of the motor. On the other 
hand, where an application regularly requires hours 
of operation at creeping speeds, a different type of 
drive might be more appropriate. 

The cost of this type of drive has been found, in 
general, to be less than that for a standard two-motor 
drive with slow-motion gearing and an overtraveling 
clutch. 

Fig. 7 is a photograph of a controller of this type 
for a 25-horsepower, 220-volt, wound-rotor motor, 
driving a small newspaper press. An adjustable thread- 
ing speed and two adjustable intermediate “take-off” 
speeds are provided by electronic control. Operating 
speeds are obtained by standard secondary resistance 
control. 


Mr. Elliot’s article, printed above, was originally presented 
as a paper before the National Electronics Conference, Chicago, 
October, 1946. 
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Electronic Voltage Compensators 


and Current Regulators 
(Continued from page 118) 


developed across the resistor-capacitor network from 
points 1 to 6 when tubes J and 2 are fired. Shaded 
| areas are portions during which the thyratrons are 


conducting. The voltage at circuit point 3 is repre- 


| sented by the straight line wave form and is the average 
| of part of the voltage developed across points 7 and 6. 


It is this d-c voltage from point 1 to 3 that is propor- 
| tional to the rms current in a slightly reactive load 
controlled by ignitrons having the same conduction 
angle as tubes 7 and 2. 

The amplifier portion of the compensator circuit is 
straightforward. The output voltage from the dummy 
circuit is compared against a voltage determined by 
the setting of the rheostat 7P, which acts as a standard. 

| The difference is fed to the grid of tube 3. From tube 
| 3 it is fed to tube 4 for further amplification and to re- 
| turn the output voltage of tube 4 in phase with the 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 
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HUM 


TYPE:- 
COIL:- 


Coin; 
Wow rate eo 
220V 25 amps. 27-HP 
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A manufacturer of electrical relays used in air 
conditioning units set up four requirements for 
insulation to be used in his product—heat resist- 
ance, elimination of fraying or cracking in assembly 
or use, color for “buy appeal’, and ability to ex- 
ceed Underwriters’ specifications. Here is what he 


reported after using Bentley, Harris Fiberglas 
Sleeving: 


and stands up under the 50 per cent overload 
specified by the Underwriters’ Laboratories.” 


Test BH Fiberglas Sleeving in your own plant, 
in your own product—under actual service condi- 
tions. Compare it with ordinary saturated sleeving. 
Learn why America’s leading manufacturers of 
giactrical equipment have standardized on BH 


y - ; ie 
“We use BH Non-Fraying Fiberglas Sleevi Lough Sleeving for post-war production. 


—e 


in this relay because it meets all of our pester Ementy 


BH 4 
Sif 


BRANTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 
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NYG. 
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*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ““Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp. 


USE COUPON NOW 


Bentley, Harris Mfg. Co., Dept. M-5, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving ___for 


(size) 
Operating at temperatures of ra. a 


NAME eens OMPANY 
ADDRESS - 
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volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 


Send samples and prices on other BH 
Products as follows: 


(product) ( Magneto Varnished Tubing Grade “A” 


[] Flexible Varnished Tubing Grade “B” 
[] Saturated Sleeving Grade C-1 


[] Saturated Sleeving Grade C-2 
C] Saturated Sleeving Grade C-3 
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VALLEY 


Ball Bearing 


Because - 
@ They offer more flexibility in power planning. 


@ They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in % to 75 
h. p. sizes, they offer 
wide adaptability. 


VALLEY 
ELECTRIC CORPORATION 


4221 Forest Park Blvd. °* St. Louis 8, Missouri 
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T2 
Lampholder 


with 
T2PC 
lens-cap 


T2 


with 
T2MC 
lens-cap 


UNITS 


T2 lampholder, molded of bakelite, holding lip, dia. 
11/16”. Tip of lamp bulb protrudes sufficiently to be 
removed from front of panel without use of special tool. 


Very low current consumption bulb (0.038 max. amp. 
on 24 volts). Series resistor of small size on 120-220- 
440 volts, etc. 


T2PC Lens-cap, molded in plastic. 
T2MC Lens-cap, metal cap with glass lens. 


WRITE TODAY FOR CATALOGUE 


The H. R. KIRKLAND CO. 
810 KING STREET MORRISTOWN, N. J. 


voltage on the grid of tube 3. Tubes 3 and 4 are vacuum 
type. 

The third circuit in the compensator, namely, the 
phase-shift circuit, is composed of two grid-controlled 
thyratron tubes 5 and 6 and windings on four trans- 
formers—3T, 47, 5T and 67. The primary of 3T is 
connected across the supply voltage and the primary 
of 6T (not shown) is shifted in phase to provide 67S 
with a quadrature lagging voltage. Phase control of 
tubes 5 and 6 is thus dependent on the amount of 
d-c voltage between points 12 and 13. This voltage is 
controlled by the output of the amplifier circuit. The 
quadrature lagging voltage of 67'S rides on point 13, 
and as tube # is turned on more, point 13 becomes more 
negative with respect to 12, and the point at which 
tubes 5 and 6 are fired by the sine wave voltage is 
retarded. Conversely, as tube # is turned off, point 13 
swings in the opposite direction, causing the supported 
sine-wave grid voltages to fire tubes 5 and 6 earlier in 
ach cycle. Note that transformer 47 in the dummy 
circuit has its primary connected in the phase-shift 
circuit and is energized by the conduction of tubes 
5 and 6. 

These three component circuits constitute a com 
plete regulator. The only output voltage of the dummy 
circuit that will satisfy the conditions of correspondence 
is the voltage that equals the standard voltage as set 
by rheostat 7P. Any other voltage output of the dummy 
circuit will cause the amplifier to phase-control tubes 
5 and 6-until they fire at the point which, through trans- 
former 47, will cause tubes 7 and 2 to conduct at the 
firing angle to bring the dummy circuit output voltage 
back into correspondence with the standard. 

This is how the compensator works: 
the line voltage momentarily changes the output voltage 
of the dummy circuit. This is reflected through trans- 
former 17 which is connected directly to the powe: 
supply. In a matter of only a few cycles time, the 


Any change in 


Errata 

In reference to the item headed “Opaque Projector” 
on page 121 of our November issue, in the pictorial sec 
tion entitled “Today’s Product Designs,” Philip M. 
Field, chief engineer of Charles Beseler Company, the 
manufacturer of the projector, writes the editors as 
follows: 

“Tf you will check the description which we sent 
to you, you will find that the projector does not use 

a 50-watt lamp but a 500-watt lamp. It has not one 

lens but two lenses. You state that a swiveling 

device places the lamp in position for ‘opaque 
projection of lantern slides’! The projection of lan- 
tern slides and the projection of opaque copy are 
two distinct and separate types of projection and 

‘the opaque projection of lantern slides’ is mean- 

ingless.” 

In a “New Materials” item on page 156 of the Novem 
ber issue, headed “Bar Contact Tape,” and reporting a 
new product of D. E. Makepeace Company of Attle- 
boro, Mass., two typographical errors occurred. Tape 
was mis-spelled “type” and precious (metals) was 
printed as “previous.” 

The editors regret exceedingly the occurrence o! 
these errors. 
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3. Speed Indication 


SPECIAL DESIGN DIVISION 
HAS IT.....0R WILL 
ENGINEER AND BUILD IT. 


Our war-won 

experience in 

the design of small 

Permanent Magnet 

Tield AC and DC Gener- 

ators equips us particularly 

well to engineer and build 

“special design"’ units in sizes up 

to 50 watts. These may be obtained 

in various voltages, frequencies and 
powers depending on speed and size. 








EASTERN AIR DEVICES, INC. 


132 FLATBUSH AVENUE 
BROOKLYN 17, NEW YORK 
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DEPENDABLE 


Aimerican Beauty 


ELECTRIC SOLDERING IRON 


Preferred by those who measure the value of a tool 
by the service it renders. Soldering irons are 
made in 5 sizes and for low as well as 

standard voltage. 


* 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 
for regulating the temperature of 
an electric soldering iron when at 
rest. The thermostat is adjustable 
for various heats. 


American Electrical Heater Co. 
DETROIT 2, MICHIGAN 





WHAT ARE YOUR 


DAU 


REQUIREMENTS ? 


Your insulator application may be unique, your specifica- 
tions rigid. But you will find Universal engineers anxious 
to cooperate in the quantity production of your needs. 
And you will benefit by advantages found in few insulat- 
ing materials. Universal porcelain insulators have high 
dielectric and physical strength. They resist shock, strain, 
heat, cold, fumes, moisture and most acids. They do not 
carbonize nor corrode. They withstand years of hard 
service. What are your insulator requirements? Write 
us about them today. 


mae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


TRADE MARK 





changed output voltage is transposed to terms of phas« 
control of tubes 5 and 6, which in turn changes the 
conduction angle of tubes 7 and 2, causing the output 
voltage to come back into correspondence. The im 
portant point to note is that a change in line voltage 
results in a shift in the conduction angles of tubes 5 
and 6 that through transformer 5T also shifts the con 
duction angle of the power ignitrons in the main con 
trol. This phase shift is always such as to maintai1 
the rms load current constant. It should also be 
noted that since the voltage compensator functions 
independently of the main control, it is at all times 
keeping the correct conduction angle for the power 
tubes so that when they are fired, there will be no 
starting transients. This is in contrast to the opera 
tion of a voltage compensator for which the operating 
signal is taken from across the load. 

To make practical use of the voltage compensator 
it must be used in conjunction with a main control 
having power and fir:ng circuits as shown in the lowe: 
portion of Fig. 3. The operation of the firing cir 
cuit is shown in the curves D and E. Thyratrons 7 
and § have their grids tied back to their cathodes 
through three transformers. One is 57, a peaking 
transformer similar to #7, whose primary is in the 
phase-shift circuit. Another is 8T, known as a “hold- 
off” transformer, whose primary is now shown but 
so connected as to give its secondary windings a voltage 
180 deg out of phase with their associated thyratron 
plate voltages. The last is 77. This transformer has 
its primary in the main control, and when energized 
the secondary windings are in phase opposition to those 
of 87. When the main control is not initiated, trans- 
former 7T is not energized, and the wave forms of 
the power circuit are as shown at D. The peaked 
voltage of 57S does not ride through to fire the thrya- 
trons and the ignitrons (tubes 9 and 10) are there- 
fore not made conducting. When the main control 
is initiated, transformer 7T is energized, permitting 
the peak voltages of 57S to fire the thyratrons and 
subsequently the power ignitrons as shown by curve E. 


Fig. 6—Current regulator operating on the principles 
outlined in the basic circuits shown in Figs. 3 and 6 
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TRUMBULL(T) ELECTRIC 
MOTOR CONTROL 


Click ... click... click... click... all day long the sturdy magnetic contactors 

in this special Trumbull Control Panel cut the driving motors of a modern | 
machine tool in and out . . . delivering thousands of finished pieces per hour | 
where production was once counted in hundreds. 
Nothing very unusual about a setup like this nowadays, but it’s a good thing 

to keep this type of installation in mind because it has practically unlimited 

NEW applications and variations. 
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Trumbull engineers, who pioneered many aspects of efficient, modern, auto- 
} matic motor control, are ready now to help NEW industries and NEW equip- 
ment builders in the drive to increase machine output as a means of reducing 
production costs. 
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THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 
PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT NORWOOD, OHIO + LOS ANGELES * SAN FRANCISCO + SEATTLE 
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QUALITY PRODUCTS 
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BATTERY ELIMINATORS 


For Converting A.C. to D.C. 

New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximmum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 


LOW POWER 
INVERTERS 


For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
— of Other Small A.C. Devices from D.C. Voltage 
ources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 


Quality Products Since 193] 


ST. PAUL 1, MINN, 
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Ignitron tubes 9 and 10 will conduct each half-cycle 
as long as transformer /T is energized, and they will 
have their conduction angle determined by the voltage 
compensator, 

The welding of different types and sizes of ma- 
terials requires different welding currents. The con- 
ventional way of obtaining this current change is to 
change taps on the welding transformer. A _ better 
way is through the use of rhegstat JP on the voltage 
compensator. When /P is changed in setting, it causes 
a new standard to be set up that must be matched by 
the output of the dummy circuit. In order to bring 
the compensator into correspondence after a change in 
1P, the phase-shift circuit must change its conduction 
angle. Rheostat JP is, therefore, a current control 
since it causes retardation or phase advance of the 
ignitrons, depending upon its direction of rotation. 

To understand the operation of the complete control, 
let us assume that at normal 100 per cent voltage, the 
ignitrons are conducting at some angle that gives 50 
per cent of maximum rms current. Should‘ the line 
voltage drop 10 per cent, a brief instant would exist 
when the dummy circuit would be out of correspond- 
ence. However, in the matter of only a few cycles’ 
time, the dummy circuit would be brought back into 
correspondence by the phase shifting of the thyratrons 
in the dummy circuit. Because of the relationship 
between rms welder current and the average line volt- 
age, the phase advancing of the firing point of the 
ignitrons is just the right amount to maintain the rms 
welder current at approximately 50 per cent of maxi- 
mum. Without the compensator, the 10 per cent 
voltage change would have decreased the rms welder 
current to 45 per cent of maximum. 

Illustrated in Fig. 4 is the effect of one cycle of 
current when the line voltage is varied, and rms cur- 
rent is maintained by the compensator. Curve A shows 
normal line voltage and an arbitrary 50 per cent rms 
current for a typical lagging-power-factor load. Curve 
B shows the effect of reducing the line voltage. In 
order to maintain constant rms current, the compensator 
advanced the firing angle of the ignitrons by angle E,. 
Curve C shows the effect of increasing the line voltage 
and causing a phase retard of the conduction angle by 
angle Ez to hold 50 per cent rms current. 


THE CURRENT REGULATOR 


The current regulator consists of the same basic cir 
cuit components as does the voltage compensator: 
First, a measuring device; second, a comparison and 
amplifying circuit; and third, a phase-shifting circuit 
for control of the ignitrons (Fig. 5). 

The heart of the system is a tungsten-filament recti 
fier tube the filament of which is heated by the current 
from the secondary of a current transformer in the 
power circuit, in the example illustrated, of a welder 
Any variation in the heat at the weld caused by current 
changes will produce a like variation in the temperatur¢ 
of the rectifier filament. The output of this rectifie: 
tube, which is operating in an emission-limited state 
will be directly proportional to the filament tempera 
ture and to the heating value of the welding current 
and will therefore be a true measure of the rms welde: 
current. This output is compared with a reference 
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OUTDOOR 
STORAGE 
1941 
BEFORE 


COCOON 


That is not a junk yard in the top photograph! What you see ex- 
posed to the weather are valuable drills, presses, stamps, dies stored 
in the open for lack of indoor facilities. Today, such equipment can 
be stored outside safely, fully protected against snow, rain, sun by 
Cocoon, the amazing new protective packaging applied with a spray 
gun. Cocoon affords perfect protection, during shipment or storage 
anywhere in the world, for anything from a ball bearing to a locomotive! 

Whether your protective packaging problems involve electric fans, 
appliances, machine tools, precision instruments, small parts, or 
huge machines, it would be to your advantage to find out what 
Cocoon can do for you. Submit your problem to us for analysis. 
R. M. Hollingshead Corporation, Coatings Division, Camden, New 
Jersey; Toronto, Canada. 


PACKAGE WITH COCOON 


A PRODUCT OF 
WWellagthecd 


LEADER IN MAINTENANCE CHEMICALS 


DECEMBER 1946 


OUTDOOR STORAGE 
TODAY WITH COCOON 


vy CHECK THESE COCOON 
FEATURES AGAINST YOUR 
PROTECTIVE PACKAGING NEEDS: 


Only standard paint spray equip- 


ment is needed ... No rust preventive 
treatments are necessary . . . Permits 
packaging of equipment “ready to 
use”... Resists attack by major mil- 
dew and mold groups ... Tensile 
strength 2000 p.s.i.; elongation 
200% ... Won't soften at plus 
180°F.; remains flexible at minus 
40°F. ... Has extremely low mois- 
ture-vapor transmission rate... Makes 
packaging easy regardless of size 
and shape complications ... Elimi- 
nates need for any pre-designed 
form or fabrications... Easily stripped 
from equipment in long, continuous 
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voltage and the difference is fed to the amplifier cir- 
cuit. In turn, it is amplified and fed to the phase- 
shifting circuit where the firing angle of the ignitrons 
is changed until a balance exists between the reference 
voltage and the output of the emission-limited tube. 
Regulation of the welding current is accomplished by 
changing the point of firing the ignitrons, as_ illus- 
trated in Fig. 4 for the voltage compensator. Should 
the load current tend to increase in rms value because 
of any power circuit impedance or line voltage change, 
the firing point of the ignitrons is automatically re- 
tarded until the rms resultant current is again normal. 
The new firing point of the power ignitrons is always 
chosen by the regulator so as to keep the rms value 
of load current constant. 

The important factor to consider in the application 
of the two types of controls is: “What causes the 
changes in current?” The current regulator may be 
applied to all applications regardless of the factor 
tending to change the current. The voltage compen- 
sator, however, is applicable for welders only when 
the factor tending to change the current is due to line 
voltage fluctuations or variations. 

Since both controls maintain constant rms current 
by means of changing the conduction angle of the 
ignitrons, operation is obviously limited to operation 
below full sine wave conduction. Once full sine wave 
conduction is reached, no further regulation of the 
current can be expected. 

Because of the many industrial processes and equip- 
ments to which regulators or compensators of this 
type may be successfully applied, it seems reasonable 
to expect that they will be used more widely in the 
near future. 


Electric Heat for Sealing Sheet 


Plastics Wrappings 
(Continued from page 133) 


of bonding, is variable over a considerable range by 
adjusting the upper or high-speed dial A on the front 
of the vertical arm. When the operation to be per- 
formed involves crossing seams or bonding other parts 
of the article which are thicker than the normal bonded 
seam, it may be necessary to reduce speed. This is 
done by adjusting the lower or reduced speed dial B. 
When such a point is reached the operator presses 
down on treadle C, the speed is instantly reduced until 
the heavier section is passed, when the release of the 
treadle immediately restores the higher speed. Bonding 
speeds up to 30 ft. per min may be obtained. 

Power for driving the bonding machine is provided 
by a motor 4 mounted under the table and is trans- 
mitted through a 34-in. V-belt. Switches operating both 
motor and high frequency unit are mounted under and 
operated by treadle D. 

The supply of high-frequency current for bonding 
furnished to the electrodes of the machine from a 62- 
electronic oscillator 5 through a coaxial cable P. 7 
current input to 5 is 110-120 volts, single phase, 50 
cycles, and the intake at full load is 335 watts. T 
mercury-vapor rectifier tubes supply direct curt 
through full-wave rectification. Output can be adjus 
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UNIQUE SERVICE HELPS YOU PLACE YOUR PRODUCTS 
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IN THE SALES VOLUME AREAS 


| ELSE NTL TT remy 


Can you select, without help, the localities in this 
market that will buy most of your goods? Can The Plain Dealer is Enough 
you pick the dealers who will sell most? The —if You Use It Enough 


. . Plain Dealer circulation is 
Plain Dealer Market Survey department can an- : 
. greatest in the areas where your 
swer these questions... factually and accurately. sales possibilities are the best. 
Base your advertising and marketing plans on The P.D. 2-in-1 market (Greater 
: s , Cleveland plus the 26 adjacent 

these answers and you ll realize maximum sales. . , sd 
counties) gives you Ohio’s two 


Call or write your PD representative for an richest markets at one low cost. 
appointment to receive this individualized service. 


Sain wikia CLEVELAND 


LEFTISTS BEATEN 1h FRENCH ELECTION 


3 Burmed to Death. Injur 


«| PLAIN DEALER 


Established tn 1842 


John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S. Grant, Atlanta 
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WE INDUSTRIAL CONTROL RELAYS 


SINGLE POLE RELAYS 
General Circuit control unit, inexpensive, 
yet highly efficient. Available in either 
single or double throw, open or closed 
contacts. Coils—1 to 115 v A.C.—2 to 
60 v D.C. Size — 1¥-in. x 1¥Yy-in. x 
2-21/32-in. 


DOUBLE POLE RELAYS 


Small, yet powerful relay suitable for 
light or power transfer systems. Available 
in either single or double throw, open or 
closed contacts. Coils—1 to 115 v A.C. 
— 2to 60v D.C. Size — 1¥-in. x 1%- 
in. x 2-21/32-in. 


THREE POLE RELAYS 


Very rugged, small relay. Available in 
either single or double throw, open or 
closed contacts. Coils—1 to 115 v A.C. 
— 2 to 60 v D.C. Size — 2¥2-in. x 2%- 
in. x 2-15/16-in. 

A similar Four Pole Relay (SERIES 980) 
is available in full range of contact 


SERIES 970 saeemieaeeapseg | | 
Write for catalog and price list 


Advance ttelays 


ADVANCE ELECTRIC & RELAY CO. 


1260 W. 2nd ST.+ LOS ANGELES 26, CALIF.+ U.S.A 
PHONE MICHIGAN 9331 


aa 


The operating point of this 
precision switch falls within 

limits of +0.0001” for either direc- 
tion of actuator pin travel. Thus elec- 
tric circuits can be correlated with pre- 
cise mechanical movement. Write us 
for recommendations on your precision 
switch applications. 


CORPORATION 
CANTON, MASS 


PCM Leta 
LIGHT-PRESSURE PRECISION SWITCH 


Radio Receptor Co., Ine. 


Fig. 9—High-frequency dielectric heat-sealer with 
pressure applied to electrodes by an air cylinder. 


with the dial F on the front of the generator. The 
high-frequency current used for bonding is generated 
by a push-pull, tuned plate, tuned-grid oscillator unit 
employing two tubes. This delivers current at 62 mc 
of any desired power up to 100 watts at maximum 
plate voltage. 

Under the bed of the machine is a manually controlled 
tuning unit to permit the high-frequency circuit to be 
brought into resonance regardless of the type and thick- 
ness of the plastics sheet which it is desired to bond. 
The setting of this tuning unit is indicated on the 
dial G. 

Where tacking operations are required, such as re- 
inforcing the end of a seam, the switch J on the left- 
hand side of the generator furnishes high-frequency 
current to the electrodes without running the machine. 

The grounded shield of the coaxial cable is attached 
to the under side of the bed of the machine. Hence, 
the entire machine, including the upper electrode, is 
grounded. The lower electrode is below the bed of 
the machine and insulated from it. The operator is 
therefore protected from any contact with the high- 
frequency current. If the electrodes are brought to- 
gether without any plastics between them, the short- 
circuiting of the high-frequency electrical system can 
do no damage. 

A second sewing-machine type of development incor- 
porating a similar electronic system is shown in Fig. 11. 
The fundamental difference from the previously de 
scribed machine is in the method of actuating the elec- 
trodes which in this machine are of the roller typ: 
Electronically there is no difference in the method oi! 
operation since a unit built by the same manufacturer 
is used in both machines. The lower roller electrode 
is firmly built into the machine frame, but the upper 
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ANY PLANTS stock far too many 
different lengths of carbon 
brushes having the same width and 
thickness. Even for one type and 
make of motor, often several different 
lengths are stocked! This naturally 
takes up inventory space; ties up capi- 
tal; makes extra handling, account- 
ing, and ordering work—another rea- 
son why operating costs are high! 
Take the first big step toward sim- 
plifying and standardizing your motor 
and generator brush stocks right now! 
Simply order only those brush lengths 
originally recommended for each me- 
chine. 
There are also other ways to stream- 
line your brush stocks. Watch forth- 


coming advertisements or write our 
nearest Division Office, Dept. EM, for 
further details. 


See how Brush Standardization pays! 


It’s unnecessary to carry hundreds of special 
carbon brush sizes and types. Actually, a 
comparatively few standard brushes can fill 
most of your needs. This program of stand- 
ardization of carbon, graphite, and metal- 
graphite brushes sponsored by National 
Carbon Company, Inc., will pay you—and 
here’s how: 


1. Price advantage through quantity dis- 
counts. 

2. Reduction of small orders—saving time 
in bookkeeping, billing, and accounting. 
3. Less money and space tied up in brush 
stocks, 


4. Less time needed to handle stock. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
The word ‘National’ is a registered trade-mark 
of National Carbon Company, Inc. 


30 East 42nd Street, New York 17, N. Y. 


UCC Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 





A PROVED Relay 
for NEW uses 


Originally developed for our 
Vehicle-Actuated Traffic Control 
Systems, the AC2 relay is now 
generally available. Fast-acting, 
compact, built to handle up to ten 
million operations a year. Clean 
operation of as many as ten sets of 
contacts on each relay, with circuit 
closure of as little as .010 seconds, 
is provided for on this precision 
instrument. 


Even where insulation resistance in 
excess of 300 megohms is required 
after long service, the AC2 relay 
assures it through a method of 
encasing each individual contact 
spring in phenolic insulation. 


All connections, including coil 
connections, at rear make the AC2 
well adapted to vertical rack 
mounting. Drilled with four mount- 
ing holes for No. 8 screws. Centers 
1343” horizontal x 1546” vertical. 


Coils for 115 volts, 60 cycles, and 
12 volts, 60 cycles, and pure silver 
contacts 5g” diameter (rated 5 
amps. 115V AC _ non-inductive) 
and 7%” diameter (rated 10 amps. 


115V AC non-inductive) are 
standard. Other contacts and coils 
can be supplied on special order. 


Overall width 13%”. Relay extends 
27%" forward and %&”" backward 
from mounting surface. Overall 


height 2%” from bottom’ of 


armature to top of vertical contact 
guards. This height will accommo- 
date 4 average contact assemblies, 
2 in each pileup. Each additional 
contact assembly adds approxi- 
mately 4” to the overall height. 


Our Engineering Department can 
be of valuable assistance to you in 
adapting this relay to your present 
products or your new designs. Write 
us your problems and requirements. 


AUTOMATIC SIGNAL DIVISION 


Eastern Industries, Incorporated 
120 Regent Street 
East Norwalk, Connecticut 


Mean to tae ae 
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A heavy walled paper tube 
core center is used in the 
voltage coil of these watt- 
hour meters to separate the 
coil from the laminated iron 
sections. Helps provide good 
insulation to ground. 


Ma 


This is typical of the wide use of PARAMOUNT 
paper tubes by leading manufacturers of elec- 
trical, radio and electronic products. With over 
15 years of specialized experience, PARAMOUNT 
can produce exactly the shape and size tubes you 
need for coil forms or other uses. Square, rec- 
tangular, or round. H-Dielectric, Hé-Strength. 
Kraft, Fish Paper, Red Rope, or any combination, 
wound on automatic machines. Tolerances plus 
or minus .002”. Made to your specifications or 


engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0° 


~ PARAMOU NT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 





electrode can be changed to suit various seam widths, 
from 4¢ to 4 in. The rolling action of the electrodes 
permits a continuous seam to be made at all times and 
also results in a more silent action. The manufacturer 
claims that various folders, guides and attachments may 
be used in much the same manner as on needle-type 
sewing machines. 


PRACTICAL REQUIREMENTS 


In actual usage of all types of heat-sealing machines 
several practical requirements have been found necessary 
for satisfactory operation. One is that materials of 
about equal thickness should be bonded. ‘This par- 
ticularly holds true in electronic heat sealing where 
the material is cooled on the outside by the electrodes 
and the heat is most intense at a point halfway between 
the electrodes. It is desirable that this point be also 
the bond line. If the materials are of uneven thickness 
a non-metallic buffer can be placed between one electrode 
and the thinner material to bring the bond line to the 
approximate halfway mark between the electrodes. 

The area that can be sealed increases with an increase 
in material thickness in eleetronic heat sealing. Repre- 
sentative figures for power requirements are: 2 kw 
will produce a seal about 48 in. by % in. on 0,004-in. 
thick material, or about 96 in. by \% in. on 0.008-in. 
thick material; 100 watts, on the other hand, will pro- 
duce a seal about 4 by % in. on 0,004-in. material or 
8 by % in. on 0.008-in. material. 

The pressure required for sealing is usually between 
6 and 15 psi of sealed area and, as shown in the 
various units described, may be applied by hand, springs, 
weights or air cylinders. 

The wide application of heat-sealing equipment has 
already brought about the establishment of standard 
acceptance tests for heat-sealed joints and the develop- 
ment of test equipment. One device of this kind is a 
motor-driven tensile-testing machine that grips the 

sample on either side of the bond which is then stressed 
by a uniform movement of the pulling clamp to which 
one side of the specimen is attached. The rate of pull 
is 12 in. per min and the machine automatically regis- 


Copyright, USA, 1946, by The Singer Manufacturing Co. 
Fig. 10—An oscillating, high-frequency electrode per- 
forms a function similar to that of a needle in a con- 
ventional sewing machine to bond plastics materials. 
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formulations to 


toughest specificatio 


~ 
“Samson Jr.” is a Toggle Lever. Consolidated compression molds this part four-~s_ 


teen at a time . . . complete as you see it here! 

The enlarged Xray reveals the muscles feature — a strip of resin-impregnated 
Roger Board — fused under heat and pressure simultaneously with the elongated 
phenolic preform. The brawn is thus molded in place together with the metal 
(actuating mechanism) insert. 

The part, as the illustration indicates, rotates on plastic shafts . . . this motion 
activates the shoulders, or trunions. Constant operating requirements demand 
strength — endurance plus — dependability! 

We've a soft spot for this foughy . . . and knowing the full satisfaction of 
having done the job well, we point with professional pride to the time and care 
given to the mold design . . . its construction . . . and the “14 times the many 
thousands” of “Samson Jrs.” it has already placed at industry's service! 

Should you now be planning or projecting an item or part requiring broad 
shoulders or backbone, call Consolidated . .. We’ve the know-how that modern 
plastics production demands. Inquiries invited. 


transfer molding 


Cc . 
ss onsolidate injection molding 


| MOLDED PRODUCTS 
“YOUR BLUEPRINT 309. CHERRY STREET, SCRANTON 2, PA. 
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@ IT COSTS LESS 
@ IT’S SMALLER 
@ IT'S LABOR-SAVING 


A 5 M1 


MINIATURE 


SELENIUM RECTIFIER 


One STUD, two quick soldered connections and it's in! Usually 
costs less than the tube and socket it replaces. Campact—less than 
1 cubic inch! Instant starting, cooler operation and longer life. 

Radio Receptor, famous for Seletron built-on-aluminum selenium 
rectifiers now offers this MINIATURE unit to replace rectifier tubes 
in radio sets, amplifiers and other electronic devices. 

Clicks with radio users because it has no fragile parts . . . elimi- 
nates rectifier tube replacements ... helps batteries last longer. 

Submit your problems. Write for details. 


*Reg. Trode Mork 


SELETRON 


Selenium Rectifiers 
for Radio Circuits 


co Hihee 


DOUBLER CIRCUITS 





HALF WAVE 


SP ae ee 


i 
Radic Recepter Co., | . S- 
ae een ae ‘ SELETRON DIVISION 


Rectifer, on "ew miniotvre Selewon RADIO RECEPTOR CO..Inc. 
le ; 


Compomy Since 1922 In Redie and Electronics 
RDI cecccertrntnennraniemmmmammannneincneS W. 19th St. © Mew York 11, M.¥. 


aie Ff 


226 


Union Special Machine Co 

Fig. 11—By feeding the plastics material between 

roller electrodes connected to a high-frequency source, 
a continuous seam is heat-sealed. 


ters on a calibrated scale the pull in grams required to 
break the seal. 

Heat-sealing has made ~ very decided contribution 
to the establishment of attractive, water- and air-tight 
packaging, thereby facilitating the preservation of foods 
and other perishable items. It has eliminated the neces- 
sity of thread-sewing plastic sheets with its accompany- 
ing needle holes which weaken the material and permit 
leakage of air and moisture. Not only are heat-sealed 
seams better than sewed or glued seams but their rapid 
rate of production has led to extensive manufacturing 
economies. ‘There is still a great deal of information 
to be gathered on suitable heat-sealing materials, their 
characteristics as to temperatures, pressures, and 
bonding time. 

The following manufacturers of equipment cooperated 
in the compilation of this article: 


Consolidated Packaging Machinery Corp., 1400 West Ave., 
3uffalo 13, N. Y.; Electronic Processes Corp., 6 Franklin Ave., 
Ridgewood, N. J.; The Goodyear Tire and Rubber Co., 1144 
East Market St., Akron, O.; Hayssen Manufacturing Co., 
Sheboygan, Wis.; Heat Seal-It Co., 4316 Lancaster Ave., 
Philadelphia 4; Pack-Rite Machines, Div. of Techtmann Indus- 
tries, 714 West Wisconsin Ave., Milwaukee 1; Radio Corpor- 
ation of America, Camden, N. J.; Radio Receptor Co., Inc., 
251 West 19th St., New York 11; Sav-Way Industries, Inc., 
P. O. Box 117, Harper Station, Detroit 13; Singer Sewing 
Machine Co., 149 Broadway, New York 6; Sta-Warm Electric 
Co., 565 North Chestnut St., Ravenna, O.; Stokes & Smith 
Co., 4943 Summerdale Ave., Philadelphia 24; Union Special 
Machine Co., 400 North Franklin St., Chicago 10; Wrapad 
Machine Co., Inc., 1 Clinton St., Newark 2, N. J. 


SPI Names 1947 Exposition Committee 

Committee to direct the second National Plastics Exposition, 
to be held at Chicago, May 5 to 11, 1947, under sponsorship of 
the Society of the Plastics Industry will be headed by Allan 
rritzsche, General Industries Co., Elyria, O. It includes: 

R. E. Blanchard, Stimson AGA Plastics, Chicago; Allan 
Brown, Bakelite Corp., New York City; Charles F. Elmes, 
Elmes Engineering Works, Chicago; J. R. Hoover, B. F. Good- 
rich Chemical Co., Cleveland; J. L. Howie, Jr., The Grigolecit 
Co., Chicago; Elmer E. Mills, Elmer E. Mills Corp., Chicago; 
Edward J. Pechin, E. I. du Pont de Nemours & Co., Inc., 
Arlington, N. J.; J. W. Stokes, Chicago Molded Products 
Corp., Chicago; and J. R. Turnbull, Monsanto Chemical Co., 
Springfield, Mass. 
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How the 


GISHOLT DYNETRICS* 


make it quick and easy 


Here’s a small universal armature with ventilating fan. 
Obtaining dynamic balance in the part requires that cor- 
rection be made in each end—(1) the fan end by drilling 
to remove weight, and (2) the commutator end by adding 
weight, in the form of slugs, in core slots. 

To determine the amount of correction to apply on each 
end of the part, the Dynetric can be calibrated to indicate 
the number of holes to be drilled in the aluminum fan and, 
by simply throwing a switch, the number of “%a”" units of 
slug length to insert in slots in the armature. 

Although correction units are different on each end of 
the rotor, and although one indication is for removal 
while the other is for addition of weight, the Dynetric 
can do it easily and quickly, saving time and money on 
every piece. 

This is another example of the Dynetric’s ability to 
answer a great variety of balancing problems. Ask for 
complete information. 
cums en AGISHOLT TYPE S DYNETRIC BALANC- 


ING MACHINE shown balancing an induction 
motor armature which is supported on its own 


GISHOLT MACHINE COMPANY ball bearing housing. This is just another of the 


1119 E. Washington Ave. + Madison 3, Wisconsin variety of parts ranging from a fraction of an 
ounce to many tons which can be Dynetrically 


Look Ahead...Keep Ahead...With Gisholt balanced. 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHINES} 





IMMEDIATELY AVAILABLE ! 


DEPENDABLE SINCE 1927 


PRODUCTS 


A. C. Solenoids 


Superior Quality at Lowest Possible Price 


Vertical or 
Horizontal 
Mounting 


Precision 
Designed For 
Long Life, 
Efficient 
| Operation, 
| And Compact- 
Plunger Con- ness 
nections Bush- [| 
ed For Smooth 
Bearing Sur- 4 yas | Coils Easily 
faces 2, —=—aer Replaceable 


_— 
These Solenoids incorporate Transformer Grade Silicon Iron, 


Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 


Our engineers are ready to solve your particular design or 
application problem. 


WEST COAST ELECTRICAL MFG. CO. 
10008 S. MAIN ST. LOS ANGELES 3, CALIF. 
Phone PLymouth 59055 
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Economical and easier to use, 
DRIV-LOK Pins are being used in 
more industrial fastening and pinnin 
applications every day. Drill a hole an 
drive in tne pin for a positive, self-locking application. Low 
unit cost, combined with speed and ease of installation make 
Driv-Lok Pins the most economical fastening and pinning method. 
Four grooves impressed in pin produce 
8 flutes which provide an expanded 
diameter a few thousandths larger than 
nominal pin diameter. When pin is 
driven, flutes obtain a resilient self- 
locking purchase on hole wall which is 
virtually shock and vibration proof. 
Driv-Lok Pins are available in cad- 
mium plated standard and semi-special 
design to meet every specification. 
Special finishes and materials can be 
furnished on request. 


Write for NEW Catalog 


DRIV-LOK PIN COMPANY 


606 W. Washington Blvd. Chicago 6, III. 


@ © New International Standardization Body 
Formed; Howard Coonley Elected President 

Formation of the new International Organization 
for Standardization (ISO) has been completed as a 
result of the recent meeting in London by delegates of 
25 participating nations. Formation of the new organi- 
zation consolidates into a single international body tiie 
prewar International Federation of National Standard- 
izing Associations and the, wartime-created United 
Nations Standards Coordinating Committee. The In- 
ternational Electrotechnical Commission, the third im- 
portant international standardizing agency, is expected 
to affiliate with ISO as its electrical division. 

Howard Coonley, chairman of the Executive Comn- 
mittee of the American Standards Association, was 
elected president of the new organization. Vice- 
president will be Gustave L. Gerard, staff president of 
the Belgian Standards Association. As headquarters of 
the ISO, the delegates selected Geneva, Switzerland, 
in preference to Montreal, Canada, by a close vote of 
12 to 11. 

Organizationally, the new international body will 
have a membership made up of the various national 
standards organizations. Its work will be carried out 
through technical committees, on which any member- 
country may have representation, if so desired. Govern- 
ing body of ISO will be a council consisting of repre- 
sentatives of 11 countries. Five of these seats are as- 
signed for a period of five years to China, France, Great 
Britain, U. S. A., and Soviet Russia. Other seats 
on the first council are held by Australia, Belgium, 
Brazil, India, Norway and Switzerland. The ISO will 
have three official languages—English, French and 
Russian. 

Technically ISO is still a provisional body and it 
will not formally come into being until its constitution 
is ratified by at least 15 of the national standards bodies. 
This step, however, is deemed to be only a formality 
and ISO has therefore already begun active work on 
reviewing the projects and reports of its two predeces- 
sor organizations. Pending the establishment of the new 
ISO offices in Geneva, the United Nations Standards 
Coordinating Committee will maintain its functions and 
offices in London. 

Participating nations in the formation of the ISO 
were: Australia, Austria, Belgium, Brazil, Canada, 
China, Czechoslovakia, Denmark, Finland, France, 
Italy, India, Mexico, Netherlands, New Zealand, Nor- 
way, Palestine, Poland, South Africa, Sweden, Switzer- 
land, United Kingdom, United States of America, 
Union of Socialist Soviet Republics and Yugoslavia. 


@ © Midget-Type Storage Batteries 
Developed for Meteorological Devices 

Very small lead-acid type storage batteries, weighing 
less than 6 oz. each, and measuring about 4 in. x 1% 
in. x 1 in. have been developed by the Signal Corps En- 
gineering Laboratories in conjunction with several 
manufacturers for use with balloon-borne radio devices 
designed to gather meteorological data at about 12 
miles above the earth’s surface. 

Four of the midget-size batteries are vacuum-packed 
into a small metal container to supply the necessary 
electrical power to operate these devices which are 
known as radiosondes. The batteries come in a dry, 
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EFFECT OF GASKET WIDTH ON COMPRESSION 


Increased gasket width need not require increased unit load 


The type of material used in a gasket determines 
when a change in gasket width will require a change 
in unit load to maintain constant compression. 

Rubber, or other incompressible materials, will side 
flow. An increase in width, because it introduces 
additional material, acts to impede side flow. To 
offset this added resistance, unit loads must be raised 
to maintain constant compression. As shown in the 
chart given above, doubling the width of Armstrong’s 
DO-186 steps up the required unit load from 1110 psi 
for a 14” gasket to 1760 psi for a 1” gasket. 

Cork composition, on the other hand, is truly com- 
pressible. With such a material, the problem of re- 
sistance to side flow is absent. As shown in the curve 
given above for Armstrong’s #9530 Cork Composition, 
a unit load of 50 pounds produces 25% compression 
regardless of gasket width. 

The properties of cork and of rubber can be modi- 
fied by combining the two materials in varying pro- 
portions. For example, Armstrong’s DC-100, charted 
above, has a high cork content. Its behavior, there- 


















SEND FOR FREE BOOKLET. 
For specifications and ap- 
plication data on Arm- 
strong’s more than 50 resil- 
ient sealing materials, send 
for free copy of the latest 
edition of “Gaskets, Packings, and Seals,” twelve 
pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 9512 Arch Street, Lancaster, Pennsylvania. 
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fore, approaches that of #9530 cork composition. Unit 
load increases only from 100 to 170 psi when width 
is increased from 14” to 1”. 

With DC-118, also charted above, gasket behavior 
will be more rubber-like because of its relatively low 
cork content. Here 460 psi is needed to get 25% com- 
pression on the 14” piece. When width is increased 
to 1” a load of 720 psi is required. Other Armstrong’s 
cork-and-rubber compositions provide intermediate 
degrees of compressibility. 

The curves given above illustrate why a compres- 
sion specification clause should always state the 
sample size. This is especially important with straight 
rubber compounds. Since other variables influence the 
choice of a gasket material, we recommend that you 
discuss your specific problems with an Armstrong 
representative before you set up specifications. He 
will be glad to suggest suitable materials. 

If you prefer, send drawings and details to us. You 
will find our recommendations unbiased and keyed 
to good current gasket design and sealing practice. 
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precharged state and are activated with electrolyte 
simply by being punctured and permitting the acid to 
be sucked up from a jar through a neoprene tube 
attached to a rod. 

The radiosonde itself comprises a tiny radio trans- 
mitter and meteorologically sensitive instruments 
housed in a container about the size of a shoe box, 
which is borne aloft by a hydrogen-filled balloon. The 
transmitter automatically ticks off continuous radio 
signals. These are picked up by a receiving station on 
the ground and recorded to provide information on the 
humidity, temperature, and pressure of the various 
atmospheric zones through which the balloon ascends. 
3y means of radio direction finding equipment at the 
receiving station the speed and course of the balloon can 
also be charted to determine the velocity and direction 
of winds at various altitudes. 


* ¢ Electronic Range Uses Magnetron 

The magnetron—heart of radar equipment—makes 
its commercial bow in the Radarange (Fig. 1)—an 
electronic, cooking device that can grill a hamburger 
sandwich in 35 sec, bake a cake in 29 sec, and prepare 
a complete meal in less than 1 min, according to the 
manufacturers, the Raytheon Manufacturing Company. 

Basic elements of the range consist of a power sup- 
ply, a magnetron, and an applicator or “horn” through 
which the pulsed energy is beamed and concentrated 
into the food. The horn is situated directly over the 
open “oven” in which the food is placed (see Fig. 2). 
Automatic timer sets desired cooking time and simple 
pushbutton controls are used. The magnetron is in 
the upper portion of the cabinet. Power supply is 


Fig. 1—The Radarange—an electronic range in which 
effective commercial use is made of the magnetron. 
Wide applications are seen for restaurants, railroads, 
ships, and airlines, with home units another possibility. 
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the sturdy cast metal electrical conduit outlet bodies 
and housings that hold up under heavy duty — 


CONDULETS are made 
only by CROUSE-HINDS 
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Type UNA Type EFS 


Type GUSC 


Type LL Type LR Type UNY Type T Type GRT 


Machinery subject to vibration and heavy duty should have its electrical system fully 
protected by sturdy CONDULETS. 


Crouse-Hinds Company manufactures CONDULETS, a line consisting of hundreds of 
types of cast outlet bodies, housings, lighting fixtures, plug receptacles and similar 
equipment. They are unusually well suited for mounting on machinery. The complete 
line consists of equipment for use in all classes of locations where mechanical strength 
is required and includes explosion-proof equipment for use on machines that may operate 


in flammable atmospheres, dust-tight equipment for use on machines that may operate A 


in atmospheres laden with combustible dust, and vaportight equipment for use on ; 

machines that may be exposed to weather, moisture, steam, or non-combustible dust. y Nationwide 
Write for CONDULET Catalog 2500. State the nature of your requirements and : eC 

Crouse-Hinds engineers will be glad to make specific recommendations. Through Electrical 


He tele tt ta 


CROUSE-HINDS COMPANY Xs 
Syracuse 1, N. Y., U.S.A. y 


Oftices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas —- Denver — Detroit — Houston — Kansas City — Los Angeles — Milwaukee — Minneapolis — New York 
Philadelphia — Pittsburgh — San Francisco — Seattle — St. Louis Washington. Resident Sales Engineers: Albany — Atlanta — Charlotte — Indianapolis — New Orleans 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
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pass tnspection, ot to 
Perform aVital Function? 


ww Springs are the muscles and brains of mechani- 
R nr cal equipment. In them is stored the energy 
Sirois 


which makes possible most automatic move- 

ments. The cost of even the most complicated 
springs is infinitesimal compared to the cost of completed 
products, which depend upon them for proper functioning. 
In the case of failure, the labor cost of spring replacement 
may be hundreds of times the original cost of the spring. 
Yet, in most cases, even the best qualified inspection de- 
partments cannot distinguish, from an ordinary spring, a 
spring with those superior qualities which make it a profit- 
able investment. 

What qualifies a truly fine spring? It is not only that 
it lives up to specifications and blue prints, but that it is 
endowed, by the skilled engineers and artisans who built 
it, with exceptional and usually intangible and invisible 
qualities, which enable it to perform better and longer 
than some other spring. Reliable springs are made that 
way, and Reliable customers know it. 


Send for Reliable Bulletins 


Remember that our small order department is all 
set to give you prompt service on short runs or 
experimental springs, stampings or wire forms — 
often at little or no tooling cost. 


THE RELIABLE SPRING & WIRE FORMS CO. | 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON EEE 
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located in bottom of unit. 

Model shown here is about the size of a standard 
refrigerator. Other models are being developed to 
meet various diverse applications, including a special 
home unit. 


Fig, 2—The Radarange electronic range with side 
panel removed: Magnetron is located in upper portion 
of cabinet; power supply is in bottom of unit; the food 
is cooked in the basket-shaped “oven” held by girl. 


@ @ Plant to Make Iron Powder 
from Waste Iron Carbonate Slate 

Conversion of iron carbonate slate into iron powder 
of high purity is being sponsored in an interesting co- 
operative venture by the State of Minnesota and the 
Continental Machines, Inc., Minneapolis. The slate is 
now found overlying the iron ore formation in the 
Mesabi Iron Range in the northern part of the state 
and is easily available in considerable abundance. It 
is characterized by uniformity in composition. Pre- 
viously, it has been regarded as a waste product. The 
plant is being built by the state with funds appropriated 
from the tax on mining iron ore. The conversion 
process was developed by the late Charles V. Firth at 
the Mines Experiment Station of the University of 
Minnesota. 

The process is a continuous chemical one and is 
susceptible to close control. The iron is dissolved out 
of the ore by acid, precipitated as crystals of iron sul- 
phate (copperas) and preferentially roasted to iron 
oxide of high purity. This product is then reduced to 
iron powder of controlled physical characteristics with 
a purity of over 99 per cent. Although already 
laboratory-tested as a means of producing iron powder 
of high adaptablity to powder metallurgy fabrication, 
the process has not yet been operated on a scale large 
enough to determine production and operating costs. 
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CHECK THE MANY USES 


Automotive, Marine, Tractor 


and Diesel Engine Panels 
Battery Chargers NEW AND BETTER be i METERS 
Cell Testers 
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Automotive Analyzing Equipment 
Rate of Charge Indicators for: 
Selenium, tungar, or 
copper oxide rectifiers 


‘Lae NEW USG Moving Vane Type Direct Current Meters 


Electrified fence controllers give you greater accuracy, superior pointer stability and long- 
lasting service. Engineered for rugged heavy duty applica- 
tion, these moderately priced precision instruments are 

yt 
smartly styled, having extra broad scales and clear, sharp 
figures which are easy to read even at a distance. 
These meters are made in 2” and 2)%” sizes in your selection 
of square or round cases with either U-clamp or top-flanged 
mounting... standard raintight or watertight construction. 


UN ITED STATE S Center zero scales have 80° are, zero off-center scales 60°. 


Prices start at sixty cents in quantities. Write or wire now 


(; A UGE for complete ranges and prices. 
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DIVISION OF AMERICAN MACHINE AND METALS, INC, SELLERSVILLE, PA, 
Manutacturers of Pressure, Temperature, Flow and Electrical Measuring Instruments 


seca eatanoanuicsettoanemmateda SSS 5 i on SORT MEER 


Sa 


DECEMBER 1946 





Sragon 5 
Grertinns 


from 


We pause from the heetic 
business of delivering Wire 
... to deliver a few words of 
sinrere thanks to our friends 
for the splendid co-operation 
me have received from all 
hands in 1946. A rrally 
GOOD 1947 to all! 


CORNISH WIRE CO., 


15 Park Row + New York City, 7 








Continental Machines, Inc. has named John R 
Daesen president of a new division, Iron Incorporated, 
to operate the plant. A comprehensive program of 
research and development is being carried on by the 
new division for the improvement of powder metallurgy 
products and fabricating methods. 


@ Silver Used as Substitute for Copper 

Over 14,000 tons of silver, having a value of about 
$400,000,000, were withdrawn from treasury stocks 
in 1942 and 1943 for making conductors for the electro- 
magnetic process of producing fissionable material for 
the atomic bomb. This was brought out in a recent 
article in “Army Ordnance.”’ Copper at the time was 
urgently needed for ammunition production. The 
silver was processed in copper rolling mills and silver- 
soldered into conductors of the requisite length, then 
wound into huge inductor coils. It is interesting to 
note that the value of the silver used was approximately 
equal to the entire construction cost of the electro- 
magnetic plant and of the town of Oak Ridge, Tenn. 


@ @ Electromagnets with Silver Windings 
Thousands of tons of steel of the highest permeability 
went into the huge production magnets for the electro- 
magnetic separation of fissionable material at the Oak 
Ridge atomic bomb plant. This was recently brought 
out in an article in “Army Ordnance.” These huge 
structures were 250 ft. long, one hundred times as 
large as the largest magnet which preceded them. The 


| magnet generated tremendous quantities of heat and 
| various parts had to be cooled by circulating streams 


of oil, air and water through them. 


@ @ ADI Publishes Educational Program 


The American Designers’ Institute has recently made 
available in pamphlet form a copy of the educational 
program for training of students in the field of indus- 


| trial design. Also made available are the texts of 


various talks by members of the institute at an educa- 
tional conference sponsored by the New York chapter 
last June. For copies write the ADI Committee on 


Education, 115 E. 40 St., New York 16. 


@ @ Engineering staff of Cannon Electric Development 
Company, Los Angeles, studying applications of their 
“XL” plug for microphones and low level sound circuits. 
Left to right are: Sam Arson, chief design engineer; 
D. Frank Jackson, assistant chief engineer; Edward J. 
Neifing, chief engineer; Bruce Arnold, coordinating 
engineer. 
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The effectiveness of EverLOCK double gripping 
action—wide chisel edges teamed up with bal- 
anced spring tension—make EverLOCK Wash- 
ers first choice wherever positive locking action 
is vital. 


EverLOCK Washers are equally outstanding 
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in holding down production costs. A half turn 
or less gives a positive lock—saving time and 
labor—avoiding all hazards of stretched bolts 


and distortion of threaded parts. Four standard 


types meet most lock washer needs. 


Your inquiries are invited. 
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Selected List of 
Scientific and Industrial Reports 
(Continued from page 150) 


SERVO MECHANISMS 

PB 23123. Theory of linear servo mechanisms. (Naval Res. 
Lab. Rept. R-2610.) Aug. 1945. 105 p. Price: Microfilm— 
$1.50; Photostat—$7.00. ° 

This report is an exposition of servo mechanism theory. 
First, a brief description of the servo mechanism is given. The 
differential equation for the operation of the servo is de- 
rived and solved with the aid of Laplace transforms. By means 
of this solution, it is shown under what conditions the servo 
system will be stable; that is, not oscillate nor run away for 
small input signals. Next, consideration is given to the nature 
of the input signals commonly met in servo design. Methods 
of treating noise, which represent an undesirable fluctuation 
superimposed upon the input signal, are given. 


MATERIALS RESEARCH REPORTS 

PB 23092. Research on super-conductivity at University of 
Erlangen, from an interview with Prof. R. Hilsch. (U. S. 
Naval Tech. Mission in Europe Tech. Rept. 536-45.) Oct. 1945. 
26 p. Price: Microfilm—50¢; Photostat—$2.00. 

The research work of the cold laboratory of the University of 
Erlangen is reviewed. The principal line of research is a study 
of the superconductivity of metals at low temperatures and of 
chemical components, such as NbxN and CuxS. Appendix I 
is an English translation of Prof. Hilsch’s report on the method 
of liquefying hydrogen. Appendix II is an explanation (in 
German) of Prof. Hilsch’s method of precooling incoming gases. 


PB 22719. U. S. Army Air Forces. Air Technical Service 
Command. Position of thermo and electroceramic research car- 
ried out by the Messerschmidt Plant. (T-2 Translation 428.) 
June 1945. 10 p. Price: Microfilm—50¢; Photostat—$1.00. 

This German report with English. translation gives a short 
outline of the history of the firm Leichtbau Regensburg 
G.m.b.H., founded in 1939 to find profitable applications of 
the principles of lightweight construction used in the aircraft 
field to other fields. In 1941 the firm undertook development 
in the field of radar with success, reducing weight of radar- 
locating equipment. This research extended to electroceramics 
and thermoceramics described in this report by Dir. Mayer 
of the firm. It is possible to construct condenser microphones 
which only require four amplification stages, possibly in excep- 
tional cases six, instead of the usual eight amplification steps. 
It has also been possible to achieve certain properties, which 
lead to the replacement of the former rotors of dynamos and 
electromotors. 


@ @ Scene in the developmental laboratories of Lear, 
Inc., at Grand Rapids, Mich., when Vincent A. Stace, 
former chief of the Guided Missiles Branch, Research 
and Engineering Division of the Army Air Forces, called 
on the Lear staff. Left to right are President William P. 
Lear, John F. Schoeppel of Lear’s engineering staff, 
Harry S. Jones, one of the company’s chief engineers, 
and Mr. Stace. The group is discussing the gyro used 
in the Lear automatic pilot. 
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Four new magnetic materials developed to widen and 
supplement the field of applications already stimulated 
by the cast and sintered Alnicos serve to emphasize 
the significance of correct design in the use of Permanent 
magnets. Due to their properties of ductility and 
machinability, Cunico and Cunife are especially adapt- 
able in magnets of small size. 


CUNICO is an alloy of copper, nickel and cobalt which 
may be cast, swaged, drawn, rolled, machined, 
punched or sintered in round, square or rectangular 
rods from 14" to 1” in any cross-sectional dimension. 
It has a high coercive force and is well suited for 
magnets requiring a large cross-section in propor- 
tion to length. 


CUNIFE is a copper, nickel, iron alloy which has 
directional magnetic properties and may be swaged, 
formed, drawn, rolled, punched, and machined. It 
has a high energy product in wire form up to 14” 
diameter and its coercive force is comparable to 


that of Alnico. 


MAGNETS MAY DO IT 


New Names in Permanent Magnet Materials 
Made by Indiana Steel CUNICO-CUNIFE-VECTALITE-SILMANAL 








VECTALITE is a sintered oxide which has directional 
magnetic properties, extremely lightweight and a 
very high coercive force. It has the unusual prop- 
erty of being non-conducting and has been satis- 
factorily used for rotor magnets in DC selsyns and 
tachometer indicators. 


SILMANAL, because of its silver content, is relatively 
costly and, therefore, suited to special applications 
requiring a very high resistance to demagnetiza- 
tion in either AC or DC magnetic fields. It is duc- 
tile, malleable and machinable and may be pro- 
duced in rods from 1/16" to 5/16" in diameter. 


With these outstanding new additions supplementing a 
wide line of magnets, The Indiana Steel Products Com- 
pany is equipped to furnish the exact type of permanent 
magnet to meet any production requirement. Our en- 
gineers invite you to consult them on your design prob- 
lems. For complete information write for our free 
‘‘Permanent Magnet Manual’. 


THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF “PACKAGED ENERGY” 
6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 
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Day and it is already apparent that the immedi- 
ate business future is poised uncertainly on a 
knife-edge balance of many imponderables. The first 
flush of optimism on the sweeping return to power of 
the political party traditionally favorable to business, and 
on the elimination of practically all government controls, 
is now being soberly qualified. It is obvious that we 
are still not out of the woods of a price-and-wage infla- 
tion spiral, and that the situation is aggravated by the 
threat of new production-hampering strikes. It may be 
a platitude by now, but it remains vitally true that the 
course of events in 1947 as in previous years will de- 
pend on the capacity for restraint and unity that man- 
agement, labor and government can exercise. The ob- 
jective is still—as it always has been—full production 
in a free competitive system. 
On the side favorable to industry are the return to 
a free market; assurances of an early return to a bal- 
anced national budget plus a reduction in taxes; and 
an almost certain thorough-going revision of the 
Wagner Act. But trouble lies in two major areas: 
(1) a widening buyers’ resistance to increasing prices, 
with possible piling up of inventories; and (2) labor 
demands for higher wages to counteract the higher costs. 
(Already we are threatened by a crippling coal strike.) 
In due time the time-tested law of supply and demand 
should no doubt operate to produce a balance; but the 
danger is in the immediate future. 


‘Los is being written some 14 days after Election 


Prices on Basic Materials Rise Sharply 

Meanwhile, the immediate result of President Tru- 
man’s sweeping decontrol action has been the hiking of 
prices in a very wide list of both raw materials and 
finished products. The repercussions came swiftly in 
basic metals. Copper hit 19'4c per Ib against the old 
ceiling price of 1434c; lead rose to 11.80c against 
8'%4c; zinc moved to 10%c from 9%c; tin zoomed to 
70c from 52c; and scrap prices registered proportionate 
gains. At this writing, no changes in steel prices have 
been announced, except some upward movement in 
scrap, but it is believed that increases in certain steel 
items are unavoidable. 

The decontrol action and the hike in prices has led 
some metal factors to predict an early and substantial 
easing up of the stringencies that have plagued industry 
for months. Some predict a definite improvement be- 
fore next June if not earlier. There is no question but 
that supplies previously withheld from the market will 
now begin to flow, but it is felt in other circles that the 
worldwide shortages (in lead and copper particularly) 
will still operate to create a tight condition for some 
time to come. 

Aluminum however’ (up to this writing) has not 
been hiked in cost. It is obvious that aluminum pro- 
ducers will keep prices down as long as possible in 
order to maintain their competitive position. 
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HIGHLIGHTS 


Output of steel ingots and castings during October 
totaled 6,970,235 tons—the largest on record for any 
peacetime month, according to the American Iron & 
Steel Institute. This was the fourth consecutive month 
in which production exceeded 6.5 million tons. Rate 
of operation for the week of November 18 was sched- 
uled at 91.4 per cent of ingot capacity—a 1946 high. 
A year ago it was 82.4 per cent. 

Shipment of slab zinc reached 71,891 tons in Octo- 
ber, the highest for the year. Production moved up to 
64,138 tons against 58,475 tons in September. Copper 
production continued its upward trend. October output 
of refined metal mounted to 77,947 tons, a jump of 
10,144 tons over the September production of 67,803, 
and almost four times the May low of 20,551. 


Magnet Wire Output Up 

Figures on the production of magnet wire were re- 
leased recently by the Copper Branch, Civilian Pro- 
duction Administration, and reflected a steady im- 
provement. July output was 19.9 million Ib; August, 
24.7 million lb; September, 24 million Ib. April hit 
a low of 15 million Ib. Production figures on silicon 
(electrical) steel were also released by the CPA. For 
the past few months, the report stated, production was 
at a rate of 36,000 tons a month, which is maximum 
capacity. Of this quantity, 60 per cent was in motor 
grades. A capacity expansion of 12,000-13,000 tons is 
expected by about the middle of 1947. 

Shipments of appliances continued to show gains in 
most instances, despite many unrelieved shortages in 
basic metals and components. Vacuum cleaner factory 
sales reached a total of 223,039 in September, accord- 
ing to the Vacuum Cleaner Manufacturers Association, 
topping by 5,133 units the best prewar month, March 
1941. Factory shipments of domestic washing machines 
in September were second highest for any month in 
1946, the American Washer and Ironer Manufacturers’ 
Association announced. The total was 184,215 units, 
or 12.3 per cent above the monthly average for 1941. 
Ironers shipped in September totaled 13,413 units, a 
rate still below the prewar monthly average of 17,991. 


Electric Irons at Record High 

Figures for shipments of electric irons came from 
CPA sources and showed a huge September total of 
approximately 697,000 units, topping the 1940 average 


by some 83 per cent. NEMA production figures on 
electric ranges and electric refrigerators (see Statistical 
Barometer, page 152) reflect a continuing upward trend. 
In radio receiving sets, September production, according 
to the Radio Manufacturers Association, was off by 
about 8 per cent as compared to August output. 

The Bureau of Census has released figures show- 
ing that factory shipments of oil burners totaled 55,887 
units in August, a 28-per cent spurt over July. 

September shipments of fractional-horsepower a-c 
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Bear Dy-Namic Balancer 
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Here’s Dy-Namic Balancing the 
SURE, EASY, FAST Way!...at Low Cost, Too! 


Dy-namically balanced rotating parts serve the user better and build the 
maker’s reputation, and profit... and Bear machines do the job so well 
and so quickly, even in the hands of green operators, that you see these 
machines everywhere. 

Bear Balancers are low priced in terms of production and first. cost as 
well, because they are built to a sure, simple principle that can be realized 
in a fast and relatively inexpensive machine. In a half day, any shop hand 
learns to balance parts to any standard in a Bear machine, and the Bear is 
so compact and speedy that it fits readily into production sequence. 

New literature is ready, immediate delivery is assured. For the good it 
will do now, and in your future manufacturing and selling, get the Bear 
facts! Write!...BEAR MFG. CO., Dep’t EM. Rock Island, Ill. 


Chase Those ''Wobblies”’ of Static 
ond Dy-Nomic Un-Bolance! 


WRITE FOR NEW BULLETIN! 


m0 COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 
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Rugged ceramic casing 
for foundation unit. 


Wire winding on insu- 
lated metal core, im- 
bedded in cold-setting 
cement. 


Smooth -turning rotor 
with properly tensioned 
support on collector 
ring and on winding. % This broken-away view of a Claro- 
stat power rheostat tells the story of 
extra-ruggedness. Yes, design, materials 
and fine workmanship simply add up 
to a control that is just plain tough. And 
everday usage proves it. yk Write for 


descriptive Bulletin No. 115. 


Graphited-copper shoe 
in cradle arm contacts 
a and collector 
ting. Short-path con- 
duction. 


25- and 50-watt sizes. 


motors reached 1.9 million units, compared to August 
shipments of 1.78 million. The same rate of produc- 
tion is expected to be shown in October figures when 
released. Backlog however has increased to 39.68 mil- 
lion from previous figures of 37.73 million. (These 
are CPA figures based on reports from 87 companies 
and 98 plants.) Due to extreme scarcity of motors used 
in domestic warm air furnaces and'oil burners and the 
priority given manufacturers, requiring such motors 
because of the tie-in with the building program, there 
is an additional strain on the supplies available to other 
industrial users. Higher prices have also hit the frac- 
tional-horsepower market with Westinghouse and G-E 
already announcing an average rise of about 25 per cent. 

NEMA indexes on motors and generators and on 
electrical insulating materials will be found on the 
Statistical Batometer appearing on page 152 together 
with other indexes. Significant is the steady growth 
in the consumption of electrical energy. The sales for 
the week ended November 9 reached a total of 4,682,- 
085,000 kwh—breaking postwar records for the fourth 
successive week. 


Price Controls and Profits 


Reflection of the effect of price controls on profits 
is given in current report of the Westinghouse Electric 
Corporation. Despite third-quarter production exceed- 
ing any peacetime rate prior to late 1941, the company 
reports an operating loss of $12,160,204 on net sales 
totalling $100,716,520. 


G-E Acquires Steel Mill 


Faced with continuing shortages in raw materials, 
manufacturers are showing a strong tendency to ac- 
quire their own sources of supply. Indicative of this 
trend is the recent purchase by General Electric Com- 
pany of the Mahoning Valley Steel Company, Niles, 


Calendar of Meetings 


Dec. 2-6—Annual Meeting, American Society of Me- 
chanical Engineers, New York City. 

Dec. 5-7—1946 Winter Meetings, Electron Microscope 
Society of America and American Society for X-Ray and 
Electron Diffraction, Mellon Institute of Industrial Re- 
search and University of Pittsburgh, Pittsburgh, Pa. 


Jan. 23-26—Second Conference and Exhibit, Low Pres- 
sure Division, Society of the Plastics Industry, Edgewater 
Beach Hotel, Chicago. 

Jan. 25-31—Third Annual Plastics Show and Convention, 
Society of Plastics Engineers, Navy Pier, Chicago. 

Jan. 27-31—Technical Meeting in conjunction with the 
Third Annual Plastics Show and Convention, Society of 
Plastics Engineers, Congress Hotel, Chicago. 

Jan. 27-31—Winter Convention, American Institute of 
Electrical Engineers, New York City. 

Jan. 27-31—Electrical Engineering Exposition 71st Reg- 
iment Armory, New York City. 

Feb. 24-28—1947 Spring Meeting and Committee Week, 


American Society for Testing Materials, Benjamin 
Franklin Hotel, Philadelphia. 


March 2-6—Winter Meeting, National Electrical Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
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make it a selling point 
with a Flamenol* Cord Set 


You've planned your product carefully, produced it skill- 
fully, inspected it rigorously — but what about the end 
point — the cord and plug by which the customer finally 


puts it into service? 


If it’s a FLAMENOL cord set — on your portable lamp, 
clock, razor, fan or radio — all your previous work is pro- 
tected two ways. First, its service values are protected. The 
cord is tough, long-lasting. The molded-on plug won't 
break or pull off-in use. The prongs are straight and true, 


assuring good contact. 


Second, the selling values of your 


product are enhanced. The smooth, clean 
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7 END POINT 
for your best-laid plans 


cord ends in a harmonizing plug that “looks the part” on 
carefully styled merchandise. A FLAMENOL cord set 
carries to completion the idea of “quality down to the 


last detail.” 


Actually, these ready-to-connect cord sets add little, if 
anything, to costs. Supplied in convenient lengths, with 
the plug molded-on, they save wiring time and inspection 
time. For prices, samples, and full information, write Sec- 
tion Q22-1212, Appliance and Merchandise Department, 
General Electric Company, Bridgeport 2, Connecticut. 


* Trade-mark Reg. U. S. Pat. Off. 


GENERAL ELECTRIC 
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Manpower 
Shortage 


doesn’t stop us, either! 


Although we are operating with about 
75% of our normal complement of skilled 
workers, we are doing our best to increase 
the efficiency of our working force to 
meet the increasing demands of old cus- 
tomers. New customers will understand 
and appreciate our position, we are sure. 

In addition, a glance at the newspapers 
will disclose that material shortages run 
through practically every line of industry. 
But we have a surplus of some ceramic 
materials. In your particular case, we 
may have just the material needed to fill 
your order. So don’t hesitate to write us, 


whatever your requirements may be. 


For Special 
ELECTRICAL PORCELAINS 


Try 


soa 


PORCELAIN ees 


41 MUIRHEAD AVENI 


TRENTON 9, N. J. 


Ohio, a hand-mill for the manufacture of hot-rolled 
sheets. G-E officials stress, however, that the com- 
pany “has no intention of going into the steel or other 
basic materials industries.” At least 90 per cent of 
the company requirements for steel of all kinds “will 
continue to come from other steel producers.” 


Emphasize Importance of Product Research 


Despite all the headaches of materials shortages, lack 
of labor productivity, and other reconversion problems, 
management is giving top place to projects leading to 
continuing improvements in product research and de- 
sign. This was brought out in a survey of production 
policy by the American Management Association. The 
survey was undertaken for presentation at the recent 
AMA national conference in Chicago, November 14-15. 

Summarizing the results, AMA President Alvin E. 
Dodd said “most companies are tending more and 
more to the belief that the best opportunity to increase 
production and cut costs comes in selecting and design- 
ing products and planning the manufacturing process 
rather than from modifications brought about by ex- 
perience after the factory wheels begin to turn.” 


INDUSTRIAL BRIEFS 


Eastern Engineering Co., New Haven, Conn., has been 
consolidated with Automatic Signal Corp., East Norwalk, 
Conn. The new corporation will be known as Eastern Indus- 
tries, Inc. Personnel of both divisions will remain substantially 
the same. The same products will continue to be manufactured. 


The Power Electronics Division of General Electric Co. 
has been transferred from the Apparatus Department to the 
Electronics Department, with headquarters at Schenectady, N. 
Y. Herbert D. Brown was named managing engineer of the 
new division with responsibility for both the design and manu 
facture of large sealed-tube and pumped-type rectifiers. 


Partnership that existed among Carl H. Bruns, C. Robert 
Bruns, Luke Perrenod and Charles Perrenod under the firm 
name of Herzog Miniature Lamp Works, Long Island City, 
N. Y., has been dissolved. Luke Perrenod and Charles Perre- 
nod will continue the business under the same firm name. 


Locke Insulator Corp., Baltimore, Md., is adding 6000 sq 
ft of manufacturing area to its plant. 


Construction has started on a large addition to the main 
plant of the Merit Coil & Transformer Corp., Chicago. 
According to the company this new addition, which is scheduled 
to be completed within the next six months, will approximately 
double present capacity. 


Monsanto Chemical Co., St. Louis, Mo., has purchased the 
$9,550,000 government-owned Texas City, Tex., styrene plant 
from the War Assets Administration. This plant was built 
and operated for the government by Monsanto under the war- 
time synthetic rubber program. This purchase is only part of 
the overall program to expand the company’s polystyrene plastic 
production. 


Morganite Brush Co., Long Island City, N. Y., has changed 
its name to Morganite, Inc. 


The Hertner Electric Co., Cleveland, expects soon to in- 
troduce a complete line of integral polyphase motors, in addi- 
tion to its regular line of motor-generator battery-chargers for 
industrial lift-trucks, motor-generators for the telephone industry, 
etc. 


Arma Corp. has been formed by a group headed by Charles 
Allen, Jr. with the acquisition of all the capital stock of Arma 
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BURKE gLecTRic co., ERIE, PA. 
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MOTORS 
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Conepant - ERIE, PENNSYLVANIA 


BURKE ELECTRIC COMPANY 
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ERE’S a quick look at Burke Products to answer 


the headline question. When you examine each 
booklet, more specific questions will develop, ques- 
tions that Burke engineers will be glad to answer 
You may be surprised to learn that Burke 
pioneered and perfected the Universal Motor and 
the 3-Wire D. C. Generator, that Burke introduced 
the high cycle Motor Generator Set for powering 
High-speed Tools, and that Burke was first to use 
electric welding construction. In order to have you 
know Burke better we will be glad to send you a 


complete set of these Burke Bulletins. 


© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 
Catalog 


° 1B, PA 
he tt) gLEecTRIC fay be ed 4 


* WEST 12TH STREET lh A a3 ERIE, PENNSYLVANIA 


D.C. Equipment to 1500 H. P. 
and 1000 K.W. t 
A.C. Equipment to 1500 H. P. 
and 1000 K. W. 
M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
Blocks 





Cotton-interwoven or Uninsulated Windings 


up to 8” Length... 7°’ Outside Diameter 


..- Produced Automatically 


Universal’s No. 103 Coil Winding Machine is 
similar to the No. 96, but with considerably larger 
capacity: 

Wires from No. 17 to No. 38 (B&S), to No. 42 
and finer with auxiliary tension. Lengths 1/2” 
to 8’, diameters 14” to 7”’. 

Two extra pairs of cams (for both wire and cotton 
traversing) provide the full range of coil lengths, 
and each cam in itself offers a wide selection of 
traverse lengths. Gear changes are readily effected 
for different ratios of wire turns per layer. 

An outer support gives added rigidity to the 
winding arbor, which is particularly desirable where 
coils are wound directly on laminated forms. 

Special accessories include a two-coil attachment 
for winding two like coils at once, and a special 
heavy-duty clutch mechanism for use when winding 
coils in multiples up to four at a time. 

You are invited to send sample coils for production 
estimates. 

Cross-wound coils (lattice-type) — Bul- 
letin 84 


Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation be- 
tween layers — Bulletin 102 


Paper-insulated coils— Bulletin 104 
and 105 


23-35-65 


SUT ea 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


] Corp. of Brooklyn. 


| ization will remain the same. E. 


Arthur P. Davis, one of the founders of 
Arma, is continuing as its president, and its operating organ- 
Perry Holder has become 
chairman of the board, Herbert C. Guterman is senior vice- 
president and general manager, and George Agins is vice- 


| president for engineering. 


| plastics products. 





| 


| of air conditioning and refrigeration equipment. 
long and 631 ft wide. 





Bakelite Corp., unit of Union Carbide and Carbon Corp., 
New York City, has been granted a license by the Civilian Pro- 
duction Administration to start construction on the recently ac- 
quired property at Ottawa, Ill. The plant will be located on a 
120-acre tract and will be devoted to production of Vinylite 
Key personnel for the new plant include A. 
B. Dickinson, superintendent of plant and J. H. Haynes, head of 
works laboratory, both from Bakelite’s Bound Brook, N. J, 
works. 


Carrier Corp., Syracuse, N. Y., is completing negotiations 
for the purchase from the War Assets Administration of the 
large plant in East Syracuse, N. Y., used by General Electric 
Co. during the war. The plant will be used for the production 
It is 924 ft 


Shareholders of common stock in The Cleveland Automatic 
Machine Co., Cleveland, have authorized a merger of the 


| LeBlond Engineering Co., Cincinnati, into their company, 


the business of both to be continued under the name of The 
Cleveland Automatic Machine Co. LeBlond will operate as a 
division of Cleveland Automatic. There will be no changes in 


| management, personnel, or manufacturing policies. 


Durez Plastics & Chemicals, Inc., North Tonawanda, 
N. Y., has announced that the name of its Oil Soluble Resin 
Division has been changed to Protective Coating Resins Divi- 
sion and the name of its Technical Sales Division to Industrial 
Resins Division. The company explained that these changes 
were made to define more clearly the functions of the two de- 
partments. 


Sentinel Radio Corp., Evanston, IIl., has consolidated all 
of its departments in its new plant. Production is now under 
way, and according to company officials, new models will be 
produced shortly. 


Koppers Co., Inc., Pittsburgh, Pa., is manufacturing a line 
of electrostatic precipitators. These will be engineered and 
built at Koppers’ Bartlett-Hayward Plant, Baltimore, Md. 


Allied Electronics Co. will now be known as Allied 
Electronics Co., Inc. and is now located at 50 Dean St., 
Brooklyn 2, N. Y. 


Special Products Co., Silver Spring, Md., has entered into 
the industrial photo-relay field. Included in the new line are 
two types of photo-relays, a counter, a timer, a switch and 
other control devices. 


The B. F. Goodrich Co., Akron, Ohio, has created a new 
plastics production division with Bert S. Taylor as factory 
manager. Mr. Taylor will have charge of the new $5,000,000 


plastics processing plant the company is building near Marietta, 
Ohio. 


The Rich-Marc Manufacturing Co., Inc. has been organ- 
ized by Lawrence M. Braun. This new company, which will 
manufacture metal and plastic radio components and electronic 
equipment, will be located at 42 W. 28 St., New York City. 


An unusual record of its war years has just been published 
by the Rome Cable Corp., Rome, N. Y. It is a 68-page book 


| in which are detailed the service records of all the Rome em- 


ployees who were members of the armed forces. 


The Aluminum Solder Corp. has been formed. The com- 


pany will be located at 10 E. 52 St., New York City 22. Hazard 


E. Reeves is president. He is also president of Reeves Sound 
Studios, Reeves International, Inc., Reeves Soundcraft Corp., 
and the Alni Corp. 

City, Kan., is 


Aireon Manufacturing Corp., Kansas 
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Design A Mercury Automatic Clutch into Your Product... 


Visit Our Booth 


Power Show 
New York City 
December 2—7 
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lf your product requires an electric motor or internal combustion engine for its 
operation, consider the advantages of a Mercury Automatic Clutch and design it into 
your product now. Even if your program is fairly well advanced, it may not be too 
late to make the slight design change necessary to incorporate a Mercury Automatic 
Clutch. Your product benefits in smoother starting, lowered power costs, and trouble- 
free operation. Your customers gain in added satisfaction and freedom from service 
breakdowns. Write today for your folder of Mercury bulletins. MERCURY CLUTCH 
CORPORATION, Canton, Ohio. New York Office: 19 Rector Street. 


CLUTCH ( 


AUTOMATIC T UE CONTROL 








CUTLER HAMMER MOTOR SWITCH 
3 Phase Double Throw 


10 AMP. 3% H.P., 42 H.P. Single phase 
115/575 volt A. C. three pole, double throw 
with center “off”. One hole mounting, 
15/32” dia. stem. A standard 3 phase switch 
for many uses. While 1,000 last. ea. 70c 


THOMAS and BETTS 
HEAVY DUTY NON-SOLDER LUG 


Heavy duty lug of high conductivity 
bronze. For all conductors 4 to 1 
gauge. Non solder type. Underwriters 
approved. Only 3,500 pcs available. 

ea. 15¢ 


20 GA. STRANDED ROCKBESTOS GLASS 
BRAIDED HOOK-UP WIRE 


—— ___ 


Has 1 layer of pliofilm over stranded conductor, asbestos 
felting and glass braid overall. Excellent for all work 
requiring a high dielectric and heat resisting wire. 


$6.85/M. Ft. 


We carry in stock for immediate delivery many types of wire and 
cable in gauges of from 23 to 2, in addition to various types of 
multi conductor cable for many uses. We also manufacture cord 
a — cables to specifications. Send us your inquiries for prompt 
attention. 


Our new catalog will be ready for distribution shortly. Write for 
your copy today. 


CE e-me8 eee 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 


r Efficient 
ct Service 


sS permit us to fulfill 

from small contacts 

thousand to complete 

assemblies welgning several pounds. And our 

complete engineering service will provide the most effi- 

cient and economical solution to your contact problem. 
Try Gibson when next you need electrical contacts. 
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GIBSON ELecTRIC Compa 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


carrying out a plan to transfer the manufacture of radiotele- 
phones to a wholly-owned subsidiary, Aireon-Radiotelephone 
Manufacturing Co. This subsidiary will complete the manu- 
facture of existing inventories in a plant in Kansas City, Mo, 
and then will move to the East. 


Worner Electronic Devices, Chicago, is now located at 
its own new plant at Rankin, Illinois. 


A $20,000,000 factory for the manufacture of steam turbines 
and electric generators will be built at the Schenectady, N. Y, 
works of General Electric Co. Construction is expected to 
begin this year with completion.sabout 20 months away. Th 
building will be about 1290 ft and will cover approximately 19 
acres. Company officials say that these turbines will rang 
from 10,000-kw to 200,000-kw capacity. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Wide Field of Technical Subjects 
Featured at National Metal Congress 

Featuring the 28th Annual National Metal. Congress and 
Exposition, held at Atlantic City during the week of November 
18, were some 79 technical sessions under the sponsorship of 
the four technical societies—the American Society for Metals, 
the American Welding Society, the Iron and Steel Division and 
the Institute of Metals Division of the American Institute of 
Mining and Metallurgical Engineers, and the American In- 
dustrial Radium and X-Ray Society. 

The exposition itself displayed a diversity of products of 
more than 400 companies, including a substantial showing of 
electric and electronic equipment, such as furnaces, induction 
heating units, welding welders, control instruments, motors 
and testing machines. Typical of such showings was the 165-ft. 
long exhibit of the General Electric Co., which included 20-kw 
induction heater, a high-temperature (3100 F) laboratory box- 
type furnace, welding units, supersonic flaw detector, magnetic 
comparator, etc. 

The American Society for Metals, which had overall sponsor- 
ship of the National Metal Congress and Exposition, alone pre- 
sented some 22 educational lectures and 64 technical papers. New 
officers elected were headed by A. L. Boegehold, head of the 
metallurgical department, General Motors Research Laboratory, 
as president. 

About 80 technical papers were presented at the 27th annual 
meeting of the American Welding Society. Some twenty-four 
separate sessions were held. 


Machine Design Sessions at ASME Meeting 

Two sessions on machine design are scheduled for December 
6 during the 1946 annual meeting of the American Society of 
Mechanical Engineers, December 2-6, inclusive, Hotel Penn- 
sylvania, New York City. Some 75 technical sessions in all are 
on the program, in addition to the business meetings. General 
theme of the annual meeting will be “The Public Responsibility 
of the Engineer.” 

The ASME Medal, the society’s highest honor, will go 
this year to Morris Evans Leeds, chairman of the board of 
Leeds and Northrup Co., Philadelphia. 


ASRE Annual Meeting 

The American Society of Refrigerating Engineers will hold 
its 42nd Annual Meeting at the Pennsylvania Hotel, New York 
City, December 16-18. 


Materials Handling Exposition Scheduled 

First national Materials Handling Exposition, scheduled for 
January 14-17, inclusive, at the Public Auditorium, Cleveland, 
will cover a wide range of equipment, including electric hoists, 
cranes, power trucks, etc. Technical meetings will be devoted to 
special problems dealing with all phases of materials handling 
Details regarding the exposition are available from Clapp & 
Poliak, Inc., 37 Wall St., New York 4. 


Baker Heads IRE 
Election of Dr. W. R. G. Baker, vice-president of the Genera! 
Electric Co. in charge of electronics, as president of the Insti 
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You not only get mechanical and electrical 
advantages by using Fiberglas Electrical 
Insulation Materials—advantages such as 
resistance to heat, moisture, oils and acids, 
and stamina to withstand overload—but 
you also impart to your product that 5th 
important element—SALES ADVANTAGE. 

Fiberglas Electrical Insulations have 
won the preference of thousands of men 
who design, build and use electrical equip- 
ment, by doing a good job on tough assign- 
ments throughout industry. Acceptance is 
growing every day as the unusual com- 
bination of characteristics that only Fiber- 
glas can offer becomes known. 

Available for almost every electrical 
insulation need, Fiberglas products have 
made smaller, lighter and more dependable 
electrical equipment possible. Have you 


taken full advantage of Fiberglas in solv- 
ing your company’s production and sales 
problems? Send for catalog EL 46-11 or 
the folder ‘‘What’s a Sales Advantage 
Worth?” If your distributor does not 
carry Fiberglas, ask for the name of the 
Fiberglas supplier located nearest to you. 
Owens-Corning Fiberglas Corporation, 
Dept. 866, Toledo 1, Ohio. Branches in 
principal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


OUWENS-CORNING 


FIBERGLAS 





Fiberglas is the trade name for these electrical insulation 
materials and many other products made from fine, strong, 
pliable, moisture- and heat-resistant, ageless glass fibers. 
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‘Send for your copy! 


HYLINK HYTOOL 


The NEW Hydent Catalog contains 64 pages | 


of illustrations, tables and important technical 
data concerning Burndy Hydent (indent-type) 
solderless, electrical connectors; as well as tools 
for their installation on conductors from +22 
to 2000 Mcm. 

Burndy Hydent (one-piece) connectors pro- 
vide strong, low-resistance, quickly-installed and 
inspected permanent connections when indented 
on conductors with manual, pneumatic or hy- 
draulic tools. Hydent connectors are available 
in a variety of shapes and sizes in both aluminum 
and copper, for use on power line, industrial, 
automotive, household, marine, aircraft, elec- 
trical and electronic equipment. Write for 
Catalog Y46. 


END TODA 


Please send copy of Y46 fo: 


Nome 

Title 

Company. 

Address 

City Zone State 


BURNDY, New York 54, N. Y. 


In Canada: Canadian Line Materials, Limited, Toronto 13 
Foreign: Phillips Export Corporation, New York 17, N. Y. 


tute of Radio Engineers for the ensuing year has been recentl 
announced by the institute’s board of directors. Dr. Baker suc- 
ceeds Frederick B. Llewellyn of the Bell Telephone Laboratories; 
and will take office shortly after the first of the year. 

Prominent in the electronics field, Dr. Baker holds othe: 
important offices including those of director of the engineering 
department of the Radio Manufacturers Association, member oi 
the board of governors of the National Electrical Manufac- 
turers Association, and chairman of the electronics committe: 
of the American Institute of Electrical Engineers. 


Magnesium Association Elects Officers 

New officers of the Magnesium Association for the year 1946 
47 are headed by R. D. Taylor, Federal Metals Division, Ameri- 
can Smelting & Refining Co., New York City. Other officers 
elected are: vice-president, J. D. Barrington, vice-president and 
general manager, Dominion Magnesium Ltd., Toronto, Canada: 
treasurer, Irving T. Bennett, vice-president, Revere Copper and 
Brass Inc., Baltimore, Md. T. W. Atkins continues as executive 
vice-president and secretary. 


Packaging Machinery Group Elects von Hofe 

George W. von Hofe, president, New Jersey Machine Corp., 
Hoboken, N. J., was elected president of the Packaging Ma- 
chinery Manufacturers Institute at the recent 14th annual meet- 
ing of the institute. Vice-presidents elected were Boyd H 
Redner, general manager, Battle Creek Bread Wrapping Ma- 
chine Co., Battle Creek, Mich., and Oscar W. Wilkstrom, presi- 
dent, United States Automatic Box Machinery Co., Boston 

Mr. von Hofe succeeds Frank B. Fairbanks, president, Horix 
Manufacturing Co., Pittsburgh, who has served as the institute’s 
president for two years. 


Publication Date National Code Postponed 

Publication date of the revised edition of the National Elec- 
trical Code has been postponed as a result of strike conditions, it 
was recently announced by the Electrical Committee of the 
National Fire Protection Association. Distribution by the first 
of January, however, is expected. Both the National Board of 
Fire Underwriters’ edition and the special edition of the 
National Fire Protection Association will be known as the 1947 
edition. Meantime, notice of formal approval of the revised 
edition has been received from the ASA. 


Industrial Designers Elect Loewy 

Election of Raymond Loewy, of the firm of Raymond Loewy 
Associates, as president of the Society of Industrial Designers, 
New York City, was recently announced. Also elected at the 
society’s annual meeting were Harold Van Doren, of Harold 
Van Doren & Associates, as vice-president, Egmont Arens as 
secretary, and Ray Patten, of General Electric Co., as treasurer 

In his annual review, Walter Dorwin Teague, the outgoing 
president, stressed the progress made by the Society during 
the past year, especially its work in increasing professional 
standards and in its educational program. Membership in the 
society has increased from the original 15 to 63, while main- 
taining rigid professional standards. 
. 
Plastics Engineers to Hold 1947 Show 

The third annual plastics show and convention of the Society 
of Plastic Engineers will be held at the Navy Pier, Chicago, 
during January 25 to 31, inclusive. Some 30 papers will be 
presented by outstanding members of the plastics and allied 
industries during the technical meetings to be held during Janu- 
ary 27-31, inclusive, at the Congress Hotel, Chicago. The SPE 
banquet is scheduled for Tuesday evening, January 28. General 
chairman of the show is J. O. Reinecke of Barnes & Reinecke, 
Inc., Chicago. 


NEMA Sets Lighting Exposition Date 
VS 3 

Following its successful 1946 International Lighting Exposi- 
tion and Conference at Chicago last April, at which some 
9000 were present, the National Electrical Manufacturers As- 
sociation has made plans for a second international exposition 
to be held next year. The NEMA board of governors has 
authorized the members of the Industrial and Commercial 
Lighting Equipment Section to hold the second exposition at 
Hotel Stevens, Chicago, from November 3-7, inclusive, 1947. 
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When you are fitting transformers into your 
designs, you don’t want to compromise on 
oversize or undersize units. You want modern 
transformers that will carry the load effi- 
ciently, economically, dependably; without 
waste, yet with plenty of reserve. 

When it comes to designing and building 
that kind of transformers, STANDARD has 
something to offer you! We have been spe- 


cializing in such products for twenty-five 





years, and our experience covers a wide range 
of capacities. We make transformers from 50 
VA to 10,000 KVA and have specialized for 
many years in small units for built-in, quan- 
tity production applications. 

We will be glad to give you the benefit of 
our design experience on any jobs for which 
you need transformers. 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO . REPRESENTATIVES IN PRINCIPAL CITIES 
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Specializing in designs to meet users’ specifications 
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Increased output on your production line 
depends on many things—good workmen 
... high morale... efficient methods... 
and, not the least, quality tools in the hands 
of your workers. 


Klein Pliers can help you cut assembly 
and wiring time. First, the complete Klein 
line provides exactly the right plier for 
each job—husky side cutters—long-nosed 
pliers—oblique cutters. Second, the qual- 
ity materials and handcraftsmanship that 
go into every pair of Kleins assure proper 
balance—matched jaws—sharp cutting 
knives—which add up to valuable minutes 
saved on your production line. 

While the demand for these fine tools 
still exceeds supply, keep Klein Pliers i. 
on order—your supplier will furnish 
them as soon as possible. MSL BU b) 


ASK YOUR SUPPLIER 
The Klein Pocket Tool Guide showing the an 


Klein line and containing useful informa- 
tion will be sent on request. 


Mathias KLET 


3200 BELMONT AVENUE CHICAGO 18 
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MEN in 
INDUSTRY 


International Business Machines Corp. has promoted Dause 
L. Bibby to the position of manager of manufacturing, engi- 
neering and research at its Poughkeepsie, N. Y., plant. He had 
been executive assistant at the Endicott, N. Y., plant. He has 
been with IBM since 1934. 








Dause L. Bibby 


Ray C. Bierman 

Ray C. Bierman has joined Webster-Chicago Corp., Chicago, 
as senior electrical engineer. He will be in charge of new de- 
velopments such as wire recorders, small motors, amplifiers, 
etc. He had been with Permoflux Corp. as chief engineer and 
as a broadcast engineer with National Broadcasting Company 
and Columbia Broadcasting Co. He is a member of the 
Acoustical Society of America. 


Gordon R. Anderson has been appointed director of engi- 
neering at the Beloit, Wis., works of Fairbanks, Morse & Co. 
Mr. Anderson had been chief engineer of the electrical division. 
George H. Herrick has succeeded Mr. Anderson as chief 
engineer. 


Edwin Moran has been named to head the industrial and 
commercial activities of the Hanovia Chemical and Manufactur- 
ing Co., Newark, N. J. Mr. Moran was formerly with Sperti, 
Inc. as vice-president. Hanovia Chemical, which expects to 
manufacture a number of new products, is a unit of Engelhard 
Industries which includes, among others, Baker and Co., Inc., 
D. E. Makepeace Co., and Nieder Quartz Products Co. 


Clarence O. Nelson has been appointed supervisor of the 
development and test laboratories at the Bloomfield, N. J., works 
of General Electric Co.’s air conditioning department. He has 
been with the company since 1934. 


Locke Insulator Corp., Baltimore, Md., has appointed Edward 
M. Skipper as manager of manufacturing . He succeeds J. M. 
Gilfillan who has resigned to join the New Jersey Porcelain 
Co. Mr. Skipper joined Locke in 1928 in the design engineering 
department. In 1945, he was made assistant works manager. 


The American Standards Association has appointed Eugene 
Somoff to the newly created post of technical service engineer. 
Mr. Somoff, an electrical engineer with wide experience in 
Russia, Belgium, Great Britain, and the United States, will 
collect and supply technical information on American standards 
and those of other countries. He will conduct world-wide 
surveys of standards available in any particular field fer use 
by committees of the ASA. 


Dr. John Johnston has retired as director of the research 
| laboratory of the United States Steel Corp. of Delaware, Kearny, 
N. J. He is succeeded by Dr. J. B. Austin, assistant director. 
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to help you use Altoa Aluminum | 
in Automatic 


Screw Machines 


Just off the press, this new booklet “Aleoa Aluminum in 
Automatic Screw Machines” is chock-full of information 
for machine operators, production engineers and designers. 

Every subject, from the composition of Aleoa Aluminum 
Alloys most suitable for screw machine work, to details of 
skiving and knurling, is covered. Each class of tools is 
discussed in separate chapters. There is also a chapter on 
Finishes for aluminum screw machine parts. 

This new booklet is one in the series of “how-to-do-it” 
manuals that comprise the Alcoa Technical Library. Each 
booklet in this series is written to help you to use Alcoa 
Aluminum Alloys to the best advantage and most economi- 
cally. Alcoa’s half-century of experience and know-how in 
working with aluminum in all its forms is offered to you and 
your people . . . another of Alcoa’s technical and engineering 
services to users of Alcoa Aluminum. 

A letter will bring you a copy of “Alcoa Aluminum in 
Automatic Screw Machines’. Address ALUMINUM COMPANY 

FOR or America, 2179 Gulf Building, Pittsburgh 19, Pennsyl- 
YOUR COPY TODAY vania. Sales offices in principal cities. 
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N-W-L TRANSFORMERS 
Are Made 
To Your Order 


3 Phase 
Plate Rectifying 
Transformer 240/125 

125 
at 12% KVA. Designed for 
40° rise. 1-3/4% Regulation 


The above transformer is a 
typicalexampleof NOTHELF- 
ER ingenuity and skill. Built \ 
to the above specifications, we * 
were able to meet every re- 
quirement of the conditions laid 
down. We should be glad to 
discuss your particular problem 
with you at any time. Write us. 


—*? Over 25 years of “‘Know-How”’ in 
the business of Custom Built 
Transformers for special or in- 
dividual applications, from 100 
VA to 75 KVA, for Industrial, 
Electronic, Research and Labora- 
tory requirements. 


NOTAELFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


Dr. Johnston and Dr. Austin have been associated at the lab- 
oratory since its inception in 1928. 


Richard E. Booth has been appointed to head the product 
research section of Van Doren, Nowland & Schladermundt, 
Industrial Designers, New York City and Philadelphia. 


Joseph L. Collins has been made chief engineer at Aerovox 
Corp., New Bedford, Mass. He had been head of the electro- 
lytic engineering division since 1938, and prior to that was 
with Sprague Electric Co. 


George D. Melling, Jr. has become chief engineer at the 
Snyder Tool & Engineering Co., Detroit, Mich. He succeeds 
William C. Oberem, who is joining the organization of Farrel- 
Birmingham, Inc., Buffalo, N. Y., in an engineering development 
capacity. Mr. Melling has been with Snyder since 1935. 


George D. Melling, Jr. George P. Torrence 


George P. Torrence has become president of Link-Belt Co., 
Chicago, succeeding William C. Carter. He had been exec- 
utive vice-president. He originally came to Link-Belt in 1911 
and returned again in 1946. During his absence from Link- 
Belt, he was with Rayon Machinery Corp., a subsidiary of 
Industrial Rayon Corp., and Cleveland Pneumatic Tool Co. 
among other companies. Mr. Carter, president since 1942, 
has retired from this post in accordance with the company’s 
retirement plan. He continues as director and chairman of the 
executive committee of the board. 


General Electric Co. has named Lawrence L. Jones as 
superintendent of the company’s new factory for the manufacture 
of Glyptal alkyd resins at Anaheim, Cal. The new factory, a 
unit of the company’s chemical department, expects to start 
production before the end of the year. 


Air King Radio Products Co., Inc., Brooklyn, N. Y., division 
of Hytron Radio & Electronics Corp., has elected David H. 
Cogan as president. Mr. Cogan, who has been with Hytron 
since 1931, will continue as that company’s vice-president and 
a member of its board of directors. Lloyd H. Coffin was elect- 
ed chairman of the executive committee and treasurer of Air 
King Radio. 


Dobeckmun Co., Cleveland, has elected R. C. Betts as vice- 
president and director of technical development. Mr. Betts 
has been with the company since 1930. Prior to that he was 
with Cleveland Hobbing Machine Co. 


Wells L. Davis has been added to the staff of Battelle 
Memorial Institute, Columbus, Ohio, where he will engage 
in electronics research. Previously he had been with Ohio 
State University in the electrical engineering department, and 
with General Electric Co. He is a member of the American 
Society of Mechanical Engineers, the Institute of Radio En- 
gineers, and other engineering societies. 


Carl T. Haugen will become chief engineer at Atlantic 
Plastics, Inc., Flushing, L. I., N. Y. Mr. Haugen is now com- 
pleting an assignment in charge of the Testing Branch of the 
Equipment Laboratory, Engineering Division, U. S. Army Air 
Material Corps, Wright Field, Dayton, Ohio. Prior to entering 
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Your material requirements may reveal the need for Superior 
i ill SuVeneer Copper Clad Strip, which provides a combination of the 
the possibilities of characteristics of copper and the strength and physical proper- 
ties of steel. 
Why not have a Superior development engineer work with 
you on some of your copper and copper-alloy clad metal appli- 
* Trademark Reg. U.S. Pat. Ott, cations, and demonstrate the economy, ease of fabrication and 
dependability of SuVeneer Clad Metals? 


Have you investigated 





CLAD METALS... : 
Superior Steel 


CORPORATION 
CARNEGIE, PENNSYLVANIA 











MASSIVE 


25% More 
Capacity 


WINDING CORE 


Another exclusive Hardwick 
Hindle advantage is this great 
ceramic core of unusually large 
cross section for the wattage 
rating—more wire, more sur- 
face and, less temperature rise. 

And between this ceramic 
winding core and the rugged 
die cast base there is ample 
space for full ventilation to in- 
sure low operating tempera- 
ture for the mounting panel. 

This is only one of several 
exclusive features. Let us tell 
you of other Hardwick-Hindle 
advantages in this and in other 
rheostats, as well as in our 
resistors. 

Our engineering service is 
always available for specific 
problems. Write us today. 


® HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 
Subsidiary of THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, N. J. 


ESTABLISHED 1886 


U.S. A. 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual sérvice. 
Levolier switches are’ hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F.H. motor control. They 
are made in 3 to 10’ ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches .,, . Switch 


to Safety. j 


ELECTRICAL DIVISION 


AA OT EE 


MANUFACTURING 
VALPARAISO, 


CO., INC 
INDIANA 


the army, he was with Procter & Gamble as a designer of auto- 
matic packaging machinery. 


Monsanto Chemical Co. has promoted Howard K. Nason 
to the position of associate director of the central research 
department, Dayton, Ohio. Mr. Nason, who joined Monsanto 
in 1936, had been director of development of the central re- 
search department since 1944. 


Jerome R. Steen has been appdinted director of quality 
control for the Lamp, Fixture, Wire Products, Tungsten and 
Chemicals, Radio Tube and Electronic Divisions of Sylvania 
Electric Products Inc. He has his headquarters at Emporium, 
Pa. Mr. Steen joined Sylvania in 1931 as supervisor in charge 
of finished tube quality control at the Radio Tube Division. 
Prior to his new position, he was manager of the quality control 
engineering department, Radio Tube Division. Before coming 
to Sylvania, he was with General Electric Co., Grisby-Grunow 
Co., and Bell Telephone Laboratories. 


Jerome R. Steen Leslie G. Thomas 


Leslie G. Thomas has been elected to the post of vice- 
president in charge of manufacturing at Solar Manufacturing 
Corp., New York City. He will have complete charge of pro- 
duction at the company’s plants in Chicago, and Bayonne and 
North Bergen, N. J. He was recently vice-president and works 
manager of International Resistance Co. 


E. A. Tice has joined the corrosion engineering section of 
the development and research division of International Nickel 
Co., Inc., New York City, as a corrosion engineer. He was 
formerly in the research department at Bethlehem Steel Co. 


Pemco Corp., Baltimore, Md., has appointed Henry H. 
Thomas to its research and development staff as a specialist 
in ceramic engineering. Mr. Thomas served with the U. S. 
Army Ordnance Corps during the war with the rank of major. 


T. A. Peebles, vice-president in charge of engineering at 
the Hagan Corp., Pittsburgh, Pa., has retired from the com- 
pany after 30 years of active service. He was one of the 
founders of the company. 


William J. Kerr has been appointed vice-president in charge 
of production at the Yoder Co., Cleveland. He was previously 
factory manager. Mr. Kerr came to the company in 1936, 
having previously been with the Worthington Pump and Ma- 
chinery Corp. 


Charles Rinderle, Jr. has been elected secretary and treas- 
urer of Eastern Air Devices, Inc., Brooklyn, N. Y. Prior to 
his association with Eastern Air, who is a manufacturer of 
electric motors and electrical specialties, he was with the 
Bendix Aviation Corp. 


Thomas J. Watson, Jr., vice-president of the International 
Business Machines Corp., New York City, has been elected a 
director of the company’s board of directors. He succeeds the 
late Abraham L. Kellogg. 


Dr. George W. Vinal, chief of the Electrochemistry Sectio: 
of the National Bureau of Standards, Washington, D. C., was 
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time to take your BEARINGS==———, 


A slight change in the design of your product may easily result 
in tremendously improved performance. The use of FORMETAL Check your needs 
bushings or bearings, for example, offers you innumerable ways for Reehings ane 


. sos bearings against 
to increase product efficiency. 


the wide range of 
Here are a few of their exclusive qualities. In a FORMETAL types illustrated 
bushing, a thinner wall provides the same strength as the thick in this compact 
wall of an ordinary bushing. You can secure a higher Rockwell booklet. Send 

SLEEVES..FERRULES..TUBES hardness without the loss of machinability. Oil grooves, which. a | 
are vital to the life of a bushing or bearing, are custom-made 

IN SHORT LENGTHS OF to meet your specific need. 


ANY METAL OR ALLOY, FORMETAL bushings and bearings—bronze, steel or alloy 
CAN BE FURNISHED TO of your specification—cost no more; they actually save money 
SPECIFICATION in the long run. Send today for Formetal’s new free Reference 


Booklet. If you use or specify bushings or bearings you will 
find it a valuable help. 


To get your products really rolling le» .. FORMETAL! 
/ \ 
= ria NATIONAL FORMETAL CO., INC. 


6604 Metta Ave., Cleveland 14, Ohio 


Please send free copy of your new catalog. 
NATIONAL FORMETAL CO., INC. ...: 


ESTABLISHED 1919 
P 
Manufacturers of 'Superformed’’ Bushings and Bearings . . . and Spacer Tubes ee 
6604 METTA AVENUE CLEVELAND 14, OHIO ADDRESS 
Offices in DETROIT « CHICAGO + NEW YORK + LOS ANGELES + INDIANAPOLIS CITY and STATE 
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APPLICATIONS for 
SIGNAL Motors 


SHADED 


RECTIFIER 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C.- D. C. a iil 
a, Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 

UNIT HEATERS 


(Ships and mobile units) 
BLOWERS 
(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 


Offices in all Principal Cities 


recently elected president of the Weston Cell Committee of the 
International Union of Chemistry. The committee met in 
July 1946 for the first time since the beginning of the war and is 
scheduled to meet next July in London. 


Phosphor Bronze Smelting Co., Philadelphia, has named 
Herbert C. Geittmann as plant engineer. Prior to this he 
was with the U. S. Army and with the Standard Steel Works 
Division of the Baldwin Locomotive Works in an engineering 
capacity 


D. J. Hasinger has been appointed general manager of the 
Paul and Beekman Division of Portable Products Corp., 
Philadelphia. This plant specializes in stamped and drawn 
metal parts for the radio and electronic fields. 


John C. Hindle has resigned as general manager of the 
New York Transformer Co. in order to devote his entire time 
to his interests in the Gulow Corp., New York City. 


Fairchild Industries, Inc., Burlington, Vt., subsidiary of 
Fairchild Camera and Instrument Corp., has elected Sherman 
M. Fairchild as chairman of the board and James S. Ogsbury 


as president and director. 


Sherman M. Fairchild Andrew W. Anderson, Jr. 


Andrew W. Anderson, Jr., has been promoted to the post 
of vice-president in charge of manufacturing at Schick Inc., 
Stamford, Conn. Previously, he was plant manager. Before 
coming to Schick in 1945, Mr. Anderson was with the Thomas 
A. Edison Co. and the Monroe Calculating Co. 


Milton E. Lauer has been appointed to the newly created 
post of product manager of the Radio Tube Division of Syl- 
vania Electric Products Inc., Emporium, Pa. Mr. Lauer will 
be responsible for close coordination between manufacturing, 
engineering and other departments with respect to all products 
of the Radio Tube Division. 


Dr. Ladislaus L. Marton has been appointed as principal 
physicist in the electronics section of the National Bureau of 
Standards, Washington, D. C. Dr. Marton will initiate a- 
program of research on the basic theory, methods and appli- 
cations of electron and ion beam devices. He had been associ- 
ate professor of physics and headed the division of electron 
optics at Stanford University. 


The Parker Appliance Co., Cleveland, has re-elected H. I. 
Markham as chairman of the board, S. B. Taylor as president, 
C. H. Wagner, Jr. as vice-president and secretary, and R. W. 
Cornell as treasurer and comptroller. 


Carroll E. Lewis has been elected executive vice-president 
responsible for all general operations of the Perfex Corp., 
Milwaukee, Wis. Mr. Lewis has been with the company since 
1944. Previously, he had been with the Delco Appliance Division 
of General Motors Corp. He has also served as a consultant 
and as head of his own company. 


H. K. Porter Co., Inc., Pittsburgh, Pa., has elected C. R. 
Dobson as vice-president in charge of operation. Mr. Dobson, 
formerly-chief industrial engineer at Jones & Laughlin Steel 
Corp., will supervise operations at the seven Porter manufac- 
turing plants. 
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TAM zircon cement 31568-H has been developed to meet all five major 
requirements of insulation cements: ]1—easy application: 2—refractoriness: 
3—certain limiting values to current leakage at operating wattage, under 


humid conditions; and under an externally applied stress voltage: 4—stability 


of insulation and structure through a 1000 hour-life test: 5—reasonable cost. 


Performance indicates “an outstanding group of compositions, both electri- 
cally and ceramically. The results listed below apply to a particular structure 


for cement applied in a specific manner. Any variation may alter results. 





DRY PRESS FLAT IRON 


CEMENT OPERATING LEAKAGE HUMIDIFICATION LEAKAGE RETURN TO NORMAL 


31568-H 0.002 M.A. 


In dry press work insulation thickness is relatively greater than other assemblies which accounts for 


the very low values obtained. 


STRIP HEATERS 


Operating Leakage = 0.002 M.A. 
Heater cold stress voltage 700 0.1 M.A. 
Heater cold stress voltage 1500 0.7 M.A. 
Heater hot stress voltage 700 0.00 M.A. 
Heater hot stress voltage 1500 0.4 M.A. 


TITANIUM MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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IRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


FACTS WORTH NOTING 












0.2 15 to 30 seconds 


MUD CAST RANGE ELEMENT 


Leakage at operating wattage = 0.055 M:A. 
Leakage after humidification 3.2 M.A, 


i 
Returns to normal in 15 to 30 seconds after | 
current is turned on. | 











LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Lamp Design Data 

A comprehensive technical handbook dealing with incandes- 
cent, mercury and fluorescent lamps. has been made available in 
the 76-page spiral-bound G-E bulletin, LD-1. This work pre- 
pared by C. E. Weitz of G-E’s lamp department is a condensa- 
tion of various technical data previously published by the 
engineering division of the company. It deals both with design 
and operations, and discusses a variety of topics. There is 
copious use of photographs, diagrams and charts. General Elec- 
tric Co., Lamp Department, Nela Park, Cleveland. 


Allyl Casting Resin 

Technical data covering basic properties of thermosetting 
allyl ester casting resin are made available in an illustrated 12- 
page bulletin titled “Kriston Thermosetting Resin.” The bulle- 
tin includes tables of properties, performance charts and other 
data suggesting many fields of applications for this resin. B. F. 
Goodrich Co., Dept. D-12, Rose Bldg., Cleveland 15. 


Magnetic Recording Tape 


A four-page technical bulletin (No. EBT101) provides tech- 
nical data on magnetic paper tape for magnetic sound recorders. 
The bulletin includes several suggestions for making magnetic 
recording tests on paper tape or other type of recording media. 
(This paper recording tape was described originally in an article 
on magnetic wire recording on page 107, June 1946 issue of 
ELECTRICAL MANUFACTURING.) The Indiana Steel Products Co., 
6 N. Michigan Ave., Chicago 2 


Nickel Alloys 


Handy 16-page pocket-size booklet summarizes general 
properties and applications of a number of nickel alloys for 
electronic uses. International Nickel Co., Inc., 67 Wall St., 
New York 5. 


Terminals 

An unusually interesting 40-page catalog on terminals for 
electric wires and banding clips contains actual-size illustrations 
and dimensional blueprint-type drawings of some 300 different 
units. These are available in three or four different sizes of 
stud holes so that some 1,000 combinations are possible. The 
first part of the catalog provides condensed tabular data for 
quick reference. Patton-MacGuyer Co., 17 Virginia Ave., Provi 
dence 5, R. I 


Wall Calendar 

Spiral-bound condensed calendar and catalog, 12 in. by 20 in. 
provides 52 pages of catalog information on standard engineer- 
ing drafting room items, such as tracing paper, drafting ma- 
chines, etc. The Frederick Post Co., 3650 N. Avondale Ave., 
Chicago 18. 


Industrial Design 

Interesting four-page brochure announces the formation of a 
new firm of industrial designers and includes some stimulating 
and cogent comments on the function and scope of the indus- 
trial designer. The brochure includes a graph which summar- 
izes the basic procedures necessary for a proper appraisal and 
analysis of a design poblem. Hadley, Ryder & Pederson, P. O. 
Box 695, Hartford, Conn. 


Electronic Transmitting Tubes 


Technical data on electronic transmitting tubes have been 
made available in a comprehensive 600-page looseleaf technical 
manual. This manual contains photographs, outline drawings, 


258 


ratings, performance curves, and application data on some 94 
different types. Application data include description of typical 
circuits, classes of operation and examples of tube operating 
conditions. Latest developments in high frequency and uhf fields 
are included. The manual has an expanded-type binder and is 
tab-indexed. There is a nominal charge of $2.00. General Elec- 
tric Co., Electronics Department, Schenectady, N. Y. 


Micro Switches 

Technical details covering a snap-action switch for manual 
safety control in various types of presses are provided in a four- 
page data sheet (No. 38). Several application photographs are 
included. Micro Switch, Division of First Industrial Corp., 
Freeport, Ill. 


Screw-and-Washer Combinations 

Thirty-two-page illustrated data book presents graphic pic- 
ture of the many applications possible for preassembled screw 
and washer units. Both drawings and photographs are used 
effectively to show the design features of these units and vari- 
ous areas of application. Comparative cost tables are another use- 


ful feature. Dimensional data are also provided. Shakeproof 
Inc., 2501 N. Keeler Ave., Chicago 39. 


Control Devices 

Descriptive data on a comprehensive list of electric control 
devices, including a-c and d-c motor starters, speed and voltage 
regulators, switches, relays, etc., are provided in an illustrated 
eight-page booklet (No. 100,000). Ward Leonard Electric Co., 
34 South St., Mount Vernon, N. Y 


Selenium Rectifiers 

Convenient eight-page bulletin (No. RDP-107B)_ provides 
specification data covering standard selenium rectifier elements. 
This bulletin has been issued by the manufacturers as a supple- 
ment to their engineering bulletin RDP-107. Fansteel Metallur- 
gical Corp., North Chicago, II] 


Steel Selection Data 

Two chrome-nickel alloy steels said to meet 95 per cent of 
average alloy steel requirements are described in a_ handy 
10-page pocket size technical booklet. This booklet, titled ‘2 
Steels Simplify Your Alloy Needs,” provides tables of proper- 
ties, stock sizes and working instructions. The Carpenter Steel 
Co., 115 W. Bern St., Reading, Pa. 


Small Gears 

A four-page bulletin (No. 4a/11) illustrates and describes 
diverse types and applications of small gears. The bulletin does 
a concise job of making a graphical presentation of the wide 
scope of applications open. Gear Specialties, 2650 W. Medill 
Ave., Chicago 47. 


Lock Nuts 


Data on a comprehensive hne of lock nuts are made available 
in a new 24-page catalog. Sectional drawings showing basic 
principles are included. The National Screw & Manufactur- 
ing Co., 2440 E. 75th St., Cleveland 4. 


Induction Heating 

Useful engineering data have been made available in a 59-page 
manual titled “Induction Heating,” which covers the historical 
developments, basic principles and general applications of in- 
duction heating. Photographs illustrate equipment and typical 
parts made by induction heating processes. Suitable charts and 
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UPPORTING a 2-ton roller, vibrating 500 
times per minute is no job for weak-muscled 
metals. In the breast roller section (above) of the 
Fourdrinier (paper making) machine Beryllium 
Copper ‘‘shake springs’’ must hold an oscillating 
two-ton roller and do it without buckling, corrod- 
ing, crystallizing or requiring frequent nursing by 
the maintenance squad. 





: Pusey and Jones Corporation, one of the top manu- 
INSIDE RIVERSIDE NX bs facturers of paper machines, picked Riverside 
co alles > Beryllium Copper for shake springs after testing 

The excellent distribution facilities in 


the Riverside area, help us to give our Dj many other materials. 
customers giant-stride delivery service. 


Riverside Beryllium Copper has unusually high 
strength and excellent hardness, extraordinary re- 
sistance to wear, fatigue and corrosion. 


Get more information about the many advantages 

of Riverside Beryllium Copper, also get data on 

me, My, 7 Riverside’s two other alloys, Nickel Silver and 

a | ee fe 4 Phosphor Bronze by writing for catalogs of all three. 
DE> 


RIVERSIE 
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ue 


ERSIDE METAL COMPANY 
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OUR NEW LINE 
VITREOUS ENAMELED 
REX ROUND RHEOSTATS 


7 Sizes from 50 to 500 Watt 


See our exhibition at the 
17th NATIONAL POWER SHOW N. Y. C. 
Booth 429 


REX RHEOSTAT CO. 


BALDWIN, L. I., N.Y. 


NUTS 


FOR YOUR 


THINNEST. 


APPLICATIONS 


When you require extremely thin nuts, we suggest you 
consult our engineers. For many years we have supplied 
leading manufacturers with high grade nuts for special- 
ized applications. Milled from the bar, Westfield nuts 
give you more economical production on your assembly 
lines, and add to the appearance of the finished job. 


WA 
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graphs are added to the text. Thé author of the manual is 
H. B. Osborn, Jr., director of research of the sponsoring com- 
pany. Tocco Division, The Ohio Crankshaft Co., 3800 Harvard 
Ave., Cleveland 1. 


Product Finishing 

A 32-page handbook entitled “A Review of Product Finish- 
ing with Organic Coatings” provides a useful summary of this 
subject. Divided into five parts, the booklet treats of the prep- 
aration of metal for organic coating, control of organic finish- 
ing materials, application, testing, and*selection of coatings for 
various product finishes. Liquid Plastics Division, Ferro 
Enamel Corp., 4150 E. 56th St., Cleveland 5. 


Metal Lacquers 
Technical data bulletin sheet (No. 110) summarizes the speci- 


fications and applications of a Dulac clear metal lacquer. Maas 
& Waldstein Co., Newark 4, N. J. 


Energy Storage Capacitors 

Comprehensive technical data on energy storage capacitors of 
the type used for photoflash units have been made available in 
an engineering technical data bulletin (No. 3205). The bulletin 
gives background data on the development of photoflash photo- 
graphic units and provides complete specifications and data on 
these capacitors which incorporate a specially-developed dielec- 
tric. Sprague Electric Co., North Adams, Mass. . 


Motor Generator Sets 


Specification data covering several types of motor generator 
sets are included in an eight-page bulletin (Form 646). Typical 
models are illustrated. Century Electric Co., 1806 Pine St., 
St. Louis 3. 


Control Systems 


A concise explanation of d-c remote indicating and control 
systems is provided in a 12-page bulletin (No. 14B6641). Con- 
struction of the basic elements of these systems is explained 
and illustrated with photographs, diagrams and charts. Advan- 
tages and applications are listed. Specification data are tabu- 
lated. Allis-Chalmers Manufacturing Co., 1126 S. 70th St., 
Milwaukee 1. 


Decals 

An eight-page catalog is largely devoted to photographic ex- 
amples of various applications of decalcomanias in product 
identification. American Decalcomania Co., 4334 W. Fifth Ave., 
Chicago 24. 


Variable Resistors 

Construction details and principle of operation of several 
types of precision variable resistors are summarized in an 
eight-page technical bulletin. Installation and assembly dia- 
grams are provided and various standard units are illustrated. 
Technology Instrument Corp., 1058 Main St., Waltham 54, 
Mass. 


Spring Lock Washers 

Specification data on a comprehensive line of spring lock 
washers have been made available in an 18-page bulletin (No. 
5A). The washers listed in this folder meet the SAE, ASA, 
and ASME specifications. Eaton Manufacturing Co., Reliance 
Division, Massillon, Ohio. 


Electronic Feed Regulator 

Electronic controls for use in chemical equipment such as 
grinders, pulverizers, etc., are described in a four-page 
folder. Mosher Electronic Controls, 130 W. 42nd St., New York 
18. ; 

“Heat Treating Aluminum Alloys” 

Comprehensive 144-page manual has been made available on 
this subject. Profusely illustrated, the book is divided into four 
sections. The first section deals with the basic discussions of 
the metallurgy and heat treatment of aluminum alloys; the 
second provides a tabular summary of recommended heat treat- 
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FEATURES 


self-aligning 
sealed or shielded— 
to keep out dirt, keep in 
lubricant 
friction free 
easily installed and removed 
cadmium plated 
economical 
5 bore sizes 
3 types of shanks— 
male threaded 
female threaded 
hollow 
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Originally developed by Fafnir for smooth, trouble-free flight 
and engine controls in airplanes, this compact, self-contained, 
pre-lubricated, lightweight ball bearing unit has been uti- 
lized by manufacturers of such diverse products as power lawn 
mowers, oscillating headlights and engine-in-the-rear busses. 
Your own experience and imagination will suggest profitable 
applications to your machines. Fafnir engineering services, 
at our plant and out in the field, are available to you in adapt- 
ing this and other Fafnir-developed ball bearing units to 
your product to gain important competitive advantages. We 
suggest either sending us prints of your machine or writing 
for data sheets on Fafnir Ball Bearing Rod Ends. The Fafnir 


Bearing Company, New Britain, Connecticut. 





is an adaptable design material 
...can be punched, chiseled, ground 
or otherwise processed 


Felt can be processed to almost any consistency 
from the softness of a puppy’s ear to the hardness 
of a seasoned maple board... cut felts do not 
ravel, shred or fray—are often ready for assembly 
when shaped by a single, elementary operation. 

The Felters Company designs felts of quality, 
weight and thickness to fit any design require- 
ments — cuts them to the exact shape and size 
needed. 

@ Easy to design into a product — many densi- 

ties, thicknesses, qualities. 

@ Not affected by normal atmospheric condi- 

tions — moisture, sun, heat, cold. 

@ Excellent for wicking and filtering — has 

high capillary value. 

@ Has high degree of resiliency. 

@ Dampens vibration — recommended for use 

under vibrating machines. 

@ Cuts with a clean non-fray edge. 

@ Effectively deadens noise. 

@ Easily cemented to other surfaces. 

@ Has an unusually high breaking point. 

@ Has excellent coefficient of friction against 

wood, glass, metal. 

The Felters Precision Cut Felt Parts Manual 
makes ordering easy — insures prompt, accurate 
deliveries. Write to The Felters Company, 210-U 
South Street, Boston 11, Mass. Offices: New York, 
Philadelphia, Chicago, Detroit. Sales Repre- 
sentatives: San Francisco, St. Louis. Mé//s: Johnson 
City, N. Y.; Millbury, Mass.; Jackson, Mich. 


THE 


COMPANY 


ing methods; the third is an extensive technical metallurgical 
discussion of various thermal treatments; and the fourth sec- 
tion is devoted to tabular data on typical mechanical properties 


| of various alloys. A useful glossary is included. There is a 
| nominal charge of $1.00 per copy. Reynolds Metals Co., Inc., 


2000 S. Ninth St., Louisville 1, Ky. 


| Gear Shift Drives 


Six-page bulletin provides illustrations and concise engi- 
neering details on a line of gear shift drives, motors and other 
equipment. The Lima Electric Moter Co., Lima, Ohio. 


Electric Cable Hoists 

Number of cutaway views provide details of engineering and 
design features of a line of electric cable hoists. General speci- 
fication data are included. Lisbon Hoist and Crane Co., Lisbon, 
Ohio 


Precision Metal Parts 


Facilities for manufacturing precisiori metal parts are des- 
cribed in a four-page bulletin. Some typical parts are illustrated 
Haydu Bros., Plainfield, N. J. 


Electric Furnace 
A vertical retort furnace for carburizing or nitriding pro- 
cesses is described in detail in a 28-page technical catalog (No 


| HD646). The bulletin discusses the design of the furnace 


itself as well as its applications. Hevi Duty Electric Co., 
4212 W. Highland Blvd., Milwaukee 1. 


Drafting Room Materials 


Looseleaf catalog presents a collection of samples of various 
types of paper used for reproduction of engineering drawings. 
Hunter Electro-Copyist, Inc., Syracuse, N. Y. 


Magnetic Crane Controls 


Complete technical data including tables of ratings, dimen- 
sions, and performance charts, covering frequency relay mag- 
netic control for a-c wound-rotor, motor-operated cranes, have 
been made available in an eight-page engineering bulletin (No. 
930). Bulletin is illustrated with photographs of the control 
and with examples of application. Electric Controller & Mfg. 
Co., 2700 E. 79th St. Cleveland 4. 


Microphones 

Extensive line of various kinds of microphones is cataloged 
in a 20-page technical bulletin. A feature of the bulletin is < 
tabular index and selection guide. A section is devoted to th¢ 
basic principles underlying the operations of the various types 
of microphones. Electro-Voice, Inc., 1239 South Bend Ave 
South Bend 24, Ind. 


Tool Kits 

A detailed description of a socket screw key kit, socket 
wrench kit and related items is provided in an illustrated eight- 
page bulletin. Standard Pressed Steel Co., Box 594, Jenkin- 
town, Pa. 


Stainless Steel Tubing 

Four-page technical bulletin provides technical data covering 
characteristics and applications, analyses and properties of seven 
types of stainless steel available in round seamless and redrawn 
welded tubing. Bulletin is titled “A Guide for the Selection of 
Seamless and Redrawn Welded Stainless Steel Tubing.” Sum 
merill Tubing Co., Bridgeport, Montgomery County, Pa. 


Induction Heating 

Methods of using high-frequency induction heating and melt 
ing equipment in various production procedures are summarize 
in an eight-page illustrated bulletin (No. 27). Ajax Electro 
thermic Corp., Ajax Park, Trenton 5, N. J. 


Fatigue Testing Machine 


Four-page bulletin (No. 205) gives detailed specifications o: 
a rotating beam fatigue testing machine that produces a co! 
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... 2elain elechical and chemical 


characlertstics al low lempe ralures 


V artex Resinous Tapes, having exceptional 


elongation properties, are well suited for taping, 
harnessing irregular surfaces, bus bars and 
lead wires. Physical and electrical properties 
are excellent. This tape has high dielectric strength, is not affected by acids, oils 
or grease, has unusual ability to heat seal upon itself at elevated temperatures, 
and will not support combustion. 


© Complete test data available on request. ®@ Agent in all principal cities. 









NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e¢ WOODBRIDGE, N. J. 








Varnished Cambric Cloth Varnished Fibergles 
Varnished Cambric Tapes “Varslot” Combination Slot Insulation 
Varnished Duck Synthetic Resin Extruded Tubing 

Varnished Silk Substitutes Cable Wrapping Tapes 
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In Recognition... 


WE CAN'T BEGIN TO SHOW ALL 


of the types of elements and sub-assemblies using 
Thermostatic Bimetal as the actuating elements 
for Temperature Responsive Devices, produced 
by us in 1946. An endless variety—some simple 
—some complex—but each one VITAL to the 
harassed manufacturer of instruments and heat 
controls for sorely-needed goods. ‘To these good 
friends—our old customers and those we were 
powerless to serve—we offer thanks for their 
patience during this year of shortages and restric- 
tion. Now we offer, too, a word of hope: we have 
perfected efficient production techniques, we are 
augmenting our modern equipment and we shall 
soon occupy our new addition of 20,000 square 
feet of floor space. We will leave no stone 
unturned in our search for BETTER WAYS 
TO SERVE. 


Yes, 1946 was tough! But it taught us patience, 
ingenuity and CONFIDENCE ... 


rr 4 he 
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Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE «+ DETROIT 9, MICH. 





stant bending moment from 0 to 10,000 in.-lb on round speci 
mens up to 1 in. diameter. The ‘Baldwin Locomotive Works, 
Baldwin Southwark Division, Chester Park and Simpson St 
Philadelphia 42. 


Research Facilities 

The facilities of the manufacturer’s recently dedicated ney 
product development and testing laboratory are listed in a 1¢ 
page brochure. Background data are also included on the con 
pany’s manufacturing plants. Benjamin Electric Manufacturing 


o., Des Plaines, Il. 


Tachometers 


Tachometers of the chronometric type, available in ratings up 
to 100,000 rpm are described and illustrated in a concise four- 
page bulletin (No. 1815). James G. Biddle Co., 1211 Arch St.. 
Philadelphia 7. 


Wire Cloth 
Woven wire‘cloth available in a variety of metals and alloys 


is concisely described in a four-page bulletin (No. 80). Cam- 
bridge Wire Cloth Co., Cambridge, Md. 


Wire Stripping Compound 

Technical bulletin sheets (No. 1A and 2A) give concise data 
on the composition and use of special chemical compounds de- 
veloped for the cold removal of various types of wire insulation 
Division Lead Co., 836 W. Kinzie St., Chicago 22 


BOOK REVIEWS 


Modern Organic Finishes (Their Application to Indus- 
trial Products)—BSy Rollin H. Wampler. Chemical 
Publishing Co., Inc., Brooklyn, N. Y. 452 pp. $8.50 


This is a logically presented, well-organized discussion of 
organic protective and decorative finishes written primarily from 
the standpoint of the industrial user. The author has drawn 
widely from his long experience in the varnish manufacturing 
field first as technical director of the Southern Varnish Cor- 
poration, and more recently with the Jones-Dabney Company. 
The book emphasizes application methods, drying procedures, 
finishing processes, and, in general, proper selection of equip- 
ment and materials. Several introductory chapters summarize 
properties and formulations of basic organic finishing materials 
—both natural and synthetic. 


Fluorescent Lighting—By A. D. S. Atkinson. Chemical 
Publishing Co., Inc., Brooklyn, N. Y. 144 pp. $3.50. 


A facsimile reproduction of the second edition of a well-known 
British work, this book may be of interest to American engineers 
as a reflection of current design trends in fluorescent lighting 
in England, although American as well as British applications 
are cited. The book deals in turn with basic principles, illumin- 
ation design data, and practical applications. The reader will 
have to be on the watch for British terminology, such as 
“fittings,” for our reflectors or luminaires, but the book is 
written in clear and simple manner throughout. Mechanically, 
the book reflects the “austerity” limitations of British wartime 
book-making, with closely printed pages and poor halftones. 


The Great Detective—By Wesley W. Stout, Chrysler Cor- 
poration, Detroit, Mich. 100 pp. 


Title of this book is somewhat deceptive as basically it is 
an interesting engineering story of the design and production 
of the Signal Corps’ SCR-584 radar mount, one of the critical 
wartime developments. Of special interest is the story of how 
the Chrysler engineers developed a particularly ingenious 
gearing calling for a 1080 to 1 reduction. This was done by 
employing a special planetary type gear arrangement 2%¢ in. 
thick and 6% in. in diameter to achieve a reduction of 120.8 to | 
and then having this in turn connect with three conventiona! 
spur gears with an additional reduction of almost 9 to 1. The 
entire reduction from driving center to output center was 
achieved in a space of 14% in. This book is provided with 
many illustrations of production procedures. 
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8 GOOD REASONS WHY!!! 


...Wire insulated with GEON for manufacturing, 
domestic, industrial, and utilities wiring... 


xk * y 
* * 
. ¥ 
» 
‘ ; * 
» Excellent electrical properties 
Thin coating of insulation *« 
More conductors in a given space 
Ease of handling * 
Easy stripping 
Light weight + 
Resistance to ozone, wear, sunlight, 
water, chemicals, and most other -M 
normally destructive factors 
* 14 colors including NEMA x 
standards 
Be sure to specify wire or cable in- 
* sulated with GEON in order to get 
* *% all these advantages. Or, for informa- 
- * tion regarding special applications 
* Ms + please write Department D-13, B. F. 


Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In 
Canada: Kitchener, Ontario. 





B. F. Goodrich Chemical Company ...)2:::::..... 
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BRANCHES IN 
18 INDUSTRIAL 
CENTERS 


4o 
M anur actors like to depend on € 
Johnson Bronze for their Sleeve Bearings be- 

cause of the quality product and our friendly, 
convenient service. It makes little difference 

where you are located, you will find a factory 

trained Johnson Bronze man as near as your 
telephone. 

On bearings made to your specifications he is 
ready, willing and capable to answer your , 
questions regarding the various types and their mINNEAP 
proper use. For replacement, he places at your - 
disposal complete stocks of automotive and [ JoNnson pkonze 
industrial bearings, electric motor bearings, 

UNIVERSAL Bronze Bars, and Babbitt. Or he 
will gladly give you the name and address of 
your local Johnson Distributor. 

Isn't this the type of bearing service you can BUFFALO 
use? Why not plan now to depend on Johnson Onnson|!h 
Bronze? Take full advantage of our more than hae 
forty years exclusive bearing experience. Re- i a 
member, that only Johnson Bronze makes every re n 
type of Sleeve Bearing. 


JOHNSON BRONZE COMPANY 
570 $. MILL ST. ———— NEW CASTLE, PA. 


ols 


pITTSBURGH 


ELECTRIC * a 
GENERAL- MOTOR 


Bj PURPOSE BEARINGS BEARINGS LEDALOYL BEARINGS AUTOMOTIVE BEARINGS way 
EVERYTHING YOU NEED IN SLEEVE TYPE BEARINGS 
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Precision Bearings 
BALL, ROLLER, THRUST—3000 SIZES 


i 


“Ho 
PrP 
M 
Any Die 
RING 
Ss 


RD: 
MFO 
CORPORATION, STA 
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“Devil-may-care’ 


.. and the devil on the right is proof of 
that! He’s composed of a number of different 
plastic parts made by Continental. He has a 
plastic gearshift knob for a head. And his 
horns and tail are plastic handles. In fact. 
with evéry part of him goes a plastic success 


story. 


Working with experienced care, our staff 
of designing and research experts solve “per- 
nickety” product problems. The plastic parts 
or accessories, themselves, have all those qual- 
ities one expects in a plastic . . . lightness, 


strength. durability, and economy. 


Remember, you can always depend on 


Continental’s engineering “know-how.” So 


whenever you think of plastics, be sure to CONTINENTAL CAN COMPANY, INC. 


~emember Continental. 
PLASTICS - HEADQUARTERS: Cambridge, Ohio 


Sales Representatives in all 
DIVISION & Principal ‘Cities 
Other Continental Products: Met Containers 


e Fibre Drums @ Paper Containers e Paper Cups COMPRESSION «INJECTION 


e “Stes Contoiners e Crown Caps and Cork 


ducts e Machinery and Equipment 
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IT’S EASY TO FIND ‘“FAULTS“‘ 


































IS YOUR WELDING-MACHINE 
UP TO PAR? 


. 



















For checking the performance of re 
sistance welding and for studies in weld- 
ing research here’s a convenient device: 
the G-E current-force recorder. Com- 
and portable, this 
records simultaneously a timing wave, 


pact equipment 


the rapidly changing electrode force, 
and the electrode current of a resistance 
welding machine while a weld is being 
made. It can also be used as a general 

purpose amplifier and oscillograph with 
other types of electric gages for measur 

ing strain, pressure, and other values. 
For further details, for Bulletin 
GEA-4450A. 


KNOW YOUR INSULATION FACTS! 


write 
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To detect insulation faults quickly 
and easily, enlist the services of a 
G-E insulation-resistance meter. Use it 
of 


manufacturing 















to measure uniformity 
the 
process—or on apparatus already in- 


stalled to indicate the condition of the 


insulating 






materials during 











and ot 


insulation so that preventive mainte- 
be 


compact, 


nance 
Small, 
resistance over a range of 0 to 20,000 
megohms can be measured. With this 
device studies of the effect of tempera- 


can performed promptly. 


portable. Insulation 


ture and humidity on insulation can 
also be made. For further information, 
write for Bulletin GEA-4174. 


STOP THOSE MACHINE JITTERS! 


Your machinery can have fewer 
fatigue failures after a check-up with 
G-E vibration equipment. By measuring 
displacement and velocity of vibration, 
these instruments will help you to (1) 
(2) reduce 
damage to machinery and buildings, and 
(3) You’ll find them ac- 
curate and easy to use. Write for Bul- 


letin GEA-4140. 


CAN YOUR SHIPPING PACKAGE 
“TAKE IT’’? 
Find out with the G-E puncture 


tester! This valuable device provides an 
accurate measure of the resistance of 


improve product quality, 


reduce noise. 






shipping containers to both puncture 
and bending. Corrugated board, fibre- 
board, wall board, thin plywood, heavy 


GENERAL { ELECTRIC 
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WITH THESE INSTRUMENTS! 


It’s easy to check for the faults in your products with these 
ine handy G-E testing and measuring instruments. 

Let them help you. Save time. Save money. Avoid needless 
waste by keeping an “eagle eye” on the items of your pro- 
duction line. As an added use, make them serve as checks 
on permanent equipment. Avoid unnecessary breakdowns. 
Our engineers will be glad to help you with any particular 
testing or measuring problems you may have. Just call our 
nearest office, or write the Special Products Division, Appara- 
tus Dept., General Electric Co., Schenectady, N. Y. 





paper or liner, vulcanized fibre can ail 
be measured for strength. For full de- 
tails, send for Bulletin GEA-4168. 


HERE’S $100 OF “KNOW HOW” 
@ Teach the elements of electronics this 
. with the G-E 12- 
part talking slide film. A splendid aid 
in training new technical personnel, in 
and produc- 
tion men, and even for teaching non- 


convenient way . 


‘“‘refreshing’’ supervisory 
technical personnel. It comes complete 
with 12 slide films and records, 300 
review books, instructor’s manual and 
carrying case; price of the kit is $100 
Call your local G-E office, or order 
direct from Apparatus Dept., Section 
800-23, General Electric Company, 
Schenectady 5, N. Y. 


General Electric Co., Section A800-32 
Schenectady 5, N. Y. 


Please send me the bulletins checked below: 


GEA-4450A—Current-force recorder 
GEA-4174—iInsulation-resistance meter 
GEA-4140—Vibration equipment 
GEA-4168—Puncture tester 


Name 
Company ........ 
I fic coceceseceiceus 
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If you have any manufacturing 
or industrial problem that could or 
might be solved by a special fabric, 
the chances are we can make a cloth 
to meet your requirements. 
Just tell us what you want the 
cloth to do. — Give us the specifi- 
cations. What tensile strength 
(pounds per square inch) do you 
want? What tear strength (Elmen- 
dorf) should it have? What caliper 
(thousandths of an inch)? What 
stiffness (Gurley) ? Do you want it 
waterproof? What temperatures 
must it withstand? How about sol- 
vents, acids and alkalis? What di- 
electric characteristics are necessary? These are the things 
we want to know. 
By filling, impregnating or coating various fabrics 
(from sheer cambric to coarse burlap) with plastics, 
resins, starch and pyroxylin we can produce a cloth 


with almost any wanted properties. Write our Research 
Department today. 


HOLLISTON 
XS rectal Wanhorr Cabrice 


The Holliston Mills, Inc. 


Norwood, Massachusetts 


or 
-~-t 


Cloth Bound 


A cloth bound book is bound to be 
kept — bind your 

CATALOG — SALES MANUAL — 

INSTRUCTION BOOK, ETC. 
in HOLLISTON Book Cloth — dur- 
able, impressive, hard-to-soil, easy- 
to-clean. 

Write for samples. 


Consult your printer. 


SPECIAL FINISH 


HOLLISTON special finish cloths meet 
special needs — 
TRACING CLOTH — PHOTO 
CLOTH — RUBBER (PROCESSING) 
CLOTH — BOOK CLOTH — 
SHADE CLOTH — SIGN CLOTH 
— TAG CLOTH. 


Cloth combined with special com- 
pounds, filled, impregnated, coated 
—to form a material with charac- 
teristics of a plastic and the flexible 
strength of a woven fabric. 
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WILCO CONTACTS 


WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silverj- Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 

JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 


ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


* Reg. Trade Mark, The International Nickel Co., Inc. 


They keep the power Howing / 


Modern industry utilizes WILCO CONTACTS in frequency 
operations of every range both because of their longer service 
life and because they assure maximum ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 


These same peerless WILCO qualities of stamina and preci- 
sion performance—assured by exclusive WILCO processes— 
will keep the power flowing in your products. WILCO engi- 
neers will gladly help you select from a great variety of avail- 
able WILCO contact materials the particular contacts suited 
to your needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


ro! 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS * PRECIOUS METAL BIMETALLIC PRODUCTS 
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105 Chestnut Street, Newark 5,N. J. © Branch Offices: Chicago, Detroit, Los Angeles, Providence 





Pats. Pend. 


Pat'd. G 
Pats. Pend. 


“Unbrako” Self-Locking Set Screws DO come in #0 size—with all the 
quality, accuracy and strength of the big +1” size. 


“Unbrako” Socket Set Screws with the knurled Cup-Point are Se/f- 
Lockers—because the knurled point digs in and holds firm... regard- 
less of the most chattering vibration. The tiny size of these screws— 
with their almost microscopic knurling has made them invaluable to 
manufacturers in Electronics, Electrical and Radio Industries. 


Made with the accuracy and skill for which “Unbrako” products are 
famous, these ‘““Unbrako” Socket Set Screws with knurled cup-point are 
outstanding for accuracy, hardness and strength. 


“Unbrako” and “Hallowell” products sold entirely through distributors. 


ql Zin 


Reg. U. S. Pat. Off 


Knurling of Socket 
Screws originated with : You can’t screw socket 


i screws in or out without 
SS a socket hex wrench—so 


why not get our #25 or 
#50 “Hallowell” Key Kit 
which contains most all 


OVER 43 YEARS IN BUSINESS hex bits. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 594 
BRANCHES: BOSTON @ CHICAGO e DETROIT e@ INDIANAPOLIS e ST. LOUIS @ SAN FRANCISCO 
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BURDEN 
BLADES 


BURDEN can ship ’em! Not today, for we have our 
material and production problems, too. But prompt 
deliveries can be made on certain sizes of Full Pres- 
sure, Semi-Pressure and Free Air Blades. Full and 


Semi-Pressure Propellers are made of finished 


aluminum with plated steel spiders. Free Air type 


Burden Blades come in all steel, plated for 
attractiveness and rust resistance. Perfect bal- 
ance assures air flow volume at its maxi- 
mum. Attractive enough for any impeller 
equipped product—suitable for most. 


Specially Designed Blades + Wire 


Aluminum Semi-Pressure Blades 
Available in 10" thru 30" sizes 


Phone - Write for Quantity Prices 


Aluminum Full Pres- 
sure Type Available 
in 8" thru 24" sizes 
Free Air Blades ( plated 
steel) Available in 6" 


thru 12" sizes 


COMPANY 


| a ae N. ORANGE DRIVE - LOS ANGELES 46, CALIF. 


DECEMBER 1946 273 





HARDENED TOOL STEEL 
CRIMPING JAWS 


INTERCHANGEABLE HEAD 


This remarkably efficient new AMP 
development combines the facility and 
“handiness” of AMP Hand Tools with 
the precision, uniform pressure and 
high speed of a power press. 


Here is a real production tool — small 
enough to use in “tight” places and 
light enough to operate all day without 
fatigue—which installs AMP Solderless 
Terminals as fast as an operator can 
insert the wire and pull the trigger. It 
takes only 28/100 of a second for the 
complete crimp cycle ! No highly-skilled 
labor is needed—anyone can operate it. 


The AMP Pneumatic Hand Tool is de- 
signed for use on wire sizes 22 to 14. 
Crimping jaws of tool steel, hardened 
for long wear, are available for the 
various types of AMP terminals and are 
readily interchangeable for quick 
changeover from one type to another. 


TRIGGER ACTION 


Each set of jaws accommodates a num- 
ber of wire sizes, keeping tooling costs 
at a minimum. Exclusive AMP toggle 
action provides 2000 Ibs. crimping 
pressure from 85 Ibs. air pressure with 
extremely low air consumption. It's safe, 
too—the seamless air cylinder has a 
safety factor of over 300% by actual test. 


For small areas, for “hard-to-reach” 
jobs, for production line assembly, this 
versatile AMP tool sets new standards 
of speed, economy, and convenience. 


Compare the AMP Pneumatic with your 
present equipment. Check its speed 
against your present production rates. 
Note its simplicity and convenience, and 
how easily you can fit it into your pro- 
duction set-up. And remember, it elimi- 
nates solder, flux, complicated inspections 
and the need for highly skilled labor. 


<2? 
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eo 
CAST ALUMINUM 
“PISTOL GRIP” HANDLE 


AIR CYLINDER WITH 


oe 300% SAFETY 
FACTOR 


' iY 
®) 
“a Wi 
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Consider your savings—and \ 
standardize on the AMP Pneu- 

matic Hand Tool for better, 
faster, cheaper, electrical con- 
nections. 


Write today. for full informa- 
tion and prices. 


AIRCRAFT-MARINE PRODUCTS Inc. 
1521-35 NORTH FOURTH STREET, HARRISBURG, PA. 


In Canada: F. MANLEY AND SONS LTD., 82 Adelaide Street E., Toronto, Ont. 
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~~ for These Products 





Bases Gears Rollers 
Bearings Guides Structural 
Bobbins Instrument Angles 
Boxes Panels Terminal 
Bushings Insulators —Blocks 
Cams Liners —Boards 
Clamps Plugs —Strips 
Containers Pulleys Washers 
Fair-Leads Punchings Many Others 
Gaskets Rubbing 
Strips 
~~ from These Materials 
*% Laminated Phenolics % Cellulose Acetates 
—paper *% Methyl Methacrylate 
—fabric % Polystyrene 
—asbestos % Fish Paper 
—wood % Cork, and 
—fibre glass % Vulcanized Fibres 
% Neoprene % Sheets—Rods—Tubes 
~~ Wsing These Operations 
Assembly Hobbing Shaving 
Blanking Jointing Silk- 
Broaching Machining Screening 
Buffing Marking Spraying 
Counter- Milling Tapping 
Boring Planing Threading 
Sinking Piercing Tumbling 
Drilling Punching Turning 
Engraving Post Forming Varnishing and 
Filing Reaming Many Others 
Forming Riveting 









DECEMBER 1946 





EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S.W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDG. 
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FABRICATED PLASTIC PARTS 


® Your products, your firm, your organization will benefit 
through using the fabricating services of McInerney Plastics 


Company. 


First, you benefit from the economy in cost, because of our specialized 
facilities, skills and engineering. 


Secondly, you benefit from improved parts, their accuracy, close toler- 
ance, better appearance and convenience for assembly. 


Third, you benefit from the speed of precise production, on-schedule 
delivery in whatever quantities required. 


Fourth, you benefit from an unbampered choice of materials best suited 
to your requirements in application and in economy, because McInerney 
Plastics Company is engaged in fabrication, solely, and has access to 
the latest materials, the best sources and maximum buying power. 


® Your inquiries are solicited for fabricated plastic parts of 
designs simple or intricate, of sizes big or little, from materials 
of any character and in quantities large or small. 


Ask for FREE Bulletin No. 29 










The NewEDISON Thermal Relay. .. 


Here’s how it works 


@ ELECTRICAL HEATER 


(5 watts nominal up to 150 volts 
AC/DC) deflects bi-metal to actuate 
contacts. 


@ CONTACTS 


are rated at G6 amperes at 250 volts AC 
or 450 volts DC; under some conditions, 
S.p.s.t. normally open or closed. 


© MOVING CONTACT ARM 


carried by heated bi-metal is a preloaded 
spring, which applies full contact pres- 
sure immediately after making. Action 
absolutely noiseless. 


@ FACTORY-ADJUSTED SCREW 


sets contact spacing for desired operat- 
ing time—5 seconds to 8 minutes. 


© COMPENSATING BI-METAL 
Maintains pre-set contact spacing and 


relay timing, regardless of ambient 
temperature. 


@ “E” SPRINGS 
braced between sturdy ceramic support 


and glass tube make assembly shock 
proof. 


@ HERMETICALLY SEALED 


in glass envelope, relay is tamper-proof, 
fully protected from dust, dirt, corrosion, 
or contact with outside air, with oper- 
ation independent of altitude. 


@ ARC-QUENCHING ATMOSPHERE 


guarantees absolute minimum of con- 
tact fouling, pitting, or transfer; per- 
mits equal AC and DC ratings. 


© STANDARD RADIO TUBE BASE 
4-pin or octal. 


a+ NASA A th i Sy inn 0 on 


What can this new thermal relay do for you? 


It protects vacuum tubes by delaying plate voltage until cathodes are 


hot. But delay or timing is only one of its many uses. For instance, it 


indicates or controls over- and under-current or voltage. The EDISON 


Thermal Relay carries relatively heavy AC or DC loads and prevents 


chatter when actuated by delicate controls. It can do dozens of other 


jobs better and more cheaply than any other type of relay. 


“EDISON 


CONTROL 


The services of Edison engineers 


are available to assist you in working out 
your particular problems. A letter giving 
as much data as possible on the proposed 
use will receive prompt attention. Instru- 
ment Division, Thomas A. Edison, Incor- 
porated, 42 Lakeside Avenue, West Orange, 
New Jersey. 
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3 Special SCOVILL engineered 
adaptations of multi-toothed 
washers, and variations of fibre 
or metal, plain or spring, stand- 
ard washers. Here SCOVILL in- 
genuity enables you to fit the 
right type of fastening to the 
exact requirements of your job. 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE prosucrs DIVISION 


WATERVILLE 48, CONN. to TEL. WarerBuURY 3-315! 


NEW YORK, Chrysler Building « DETROIT, 6460 Kercheval Avenue e CHICAGO, 135 South 
LaSalle Street « LOS ANGELES, 2627 South Soto Street » SYRACUSE, Syraélise-Kemper Insur- 
ance Building « CLEVELAND, Terminal Tower Boilding « SAN FRANCISCO, 434 Brannan Street 
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GET BETTER WORK! 


Take time to take aloo 
at your fastenings! Ar 
they the best type for th 
job—or are you losing tim 
—and money? | 

Sems washer assembled 
screws offer important ad- 
vantages. The washer's 
permanently fastened—yet 
free to rotate. Easier, faster 
driving. No fumbled, lost, 
or forgotten washers.) 
Matching finish on both 
parts. Easier ordering. Bal-| 
anced inventories. <A 

If you use fastenings in 
mass production—see what 
Scovill.can do for you. And: 
if you use special fasten- 
ings in large quantities, 
contact Scovill. Fill out the 
coupon below and mail: 
it—now! 


eee eee eee ee 
i SCOVILL MANUFACTURING COMPANY EMB (a 
WATERVILLE SCREW PRODUCTS DIVISION 
WATERVILLE 48, CONN. | 
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Please have your sales engineer call 
with more information on: 


[] SEMS Washer Screw Assemblies 
[[] PHILLIPS Recessed Head Screws 
[-) CLUTCH HEAD Screws 

7) Special Cold-forged Fastenings 


NAME 


COMPANY ____ 





This ENB press welder was 
exhibited at the National 


Type ENB Style 4 spot Metal Show in Atlantic City, 
welder with new side Nov. 18-22. 


mounted controls. 


TAYLOR- WINFIELD ANNOUNCES NEW TYPE ENB wn OPERATED PRESS WELDERS 


These welders are wvitiliae 7 in two styles. Style 1 is 
either a projection welder or a combination projection eeign ; 
‘ Y Roller Anti-Friction welding head. 
and spot welder when horns are used. The style 4 is Sf Rdinte dir tick, 


a spot welder with a swiveling lower horn. Y Provision for use of side mounted electri- 
: 2 : ; cal controls. 

The projection welder is supplied in throat depths V Transformer design of ‘‘damage resisting’ 
ranging from 12 to 30 inches and the spot welder from Prema nggh 


. . 5 y Air valves mounted adjacent to air cylin- 
18 to 36 inches. Electrical ratings are 30, 50, or 75 KVA. ders—gives low air consumption and high 


, operating speeds. 
These new press welders are built to present day Y Tap switches connected to transformer 
requirements for rugged and precise resistance weld- without Rexing primary leads. 


: . : Y Composite copper-steel knee construction 
ing. They are designed and tested for long life and low of Style 1 welders insures highest rigidity. 


maintenance costs. yY Rigidly supported swiveling lower horn of 
Style + welders provides maximum flexibility. 


FEATURES 


Write for the new Taylor-Winfield ENB Bulletin 3-113. Contains 
8 pages of useful information, specifications, descriptions and illus- 
trations. Send for your copy today. 


ae AN) eh 
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AMERICAN PHILLIPS SCREWS | 


Pay Off to Refrigerator-Makers..: 


and to Refrigerator-Users, too 


BORIS A nevican Phillips Screws pay off in 
many ways, whether you build refrigerators or miniature 
trains. They speed up handling, increase worker-proficiency 
by building confidence, cut down losses from dropped 
screws, “drunken driving,” scarred work-surfaces, spoiled 
material, and lost time from self-inflicted wounds. All be- 
cause American Phillips Screws make power driving safe, 
easy, non-fatiguing ...and automatically straight. Now total 
up the pay-off...and you'll find TOTAL TIME-SAVINGS 
RUN AS HIGH AS 504%. 


American Phillips Screws add the 


merchandising lure of handsome, modern, workman- 

like appearance, inside and out...a look of 
ut quality that helps to make the prospect say: 
RIVER RANT suip 0 “That’s for me!” This modern, cost-cutting 

GED D pi RECESS method of fastening is actually sa/es-promotion 

OF — PS plus sales-protection. Are youinonthis payoff? Write 
American for recommendation of the type and metal of 
American Phillips Screws which will do the best job at lowest cost. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN rity 
A PHILLIPS Seems i 


FSC Everdur (sili- 
con bronze) 


DECEMBER 1946 





IF you doubt whether aluminum has the strength 
required for a particular part you need, put your 
problem up to Acme metallurgists. Acme Triple-A 
Almag 55 alloy, for instance, has the strength of mialle- 
able or cast iron, but only one-third the weight. Its 
tensile strength of over 50,000 psi—yield strength of 
over 28,000 psi—is speeding the change from heavy 


metals to light weight aluminum. 


Don’t continue to handicap your product with heavy- 
metal castings. Triple-A Almag 55 is but one of the 


new aluminum alloys developed by Acme’s Cooper 


(Below) Where experiments with light metal alloys 
are conducted by Acme’s Cooper Metallurgical Lab. Div. 


; 7 


cel 


Metallurgical Laboratory Division. High-quality sand 


and permanent mold aluminum castings produced by 
Acme are helping many manufacturers reduce the 
weight and boost the salability of their product. Ask 


Acme what strong, light-metal castings may do for you. 


GET THE FACTS. SEND FOR DESCRIPTIVE BULLETIN. 


Write for new bulletin giving full technical details on 
Almag 55 aluminum alloy. Tell us also what your part 
or product must do—what strains it must meet, what 
impacts it must withstand, and get Acme recommenda- 


tions and quotations on your castings requirements. 


VOAINUDL ALLOYS, INC. 


DAYTON 3, OHIO 


Mamirum, Brass, Bronge Callings. Fadlirna Tole Ergenecring 


SALES OFFICES: 


St. Lovis 


Chicago Cleveland Detroit Philadelphia 


Pittsburgh Washington Minneapolis Flint Milwaukee Dallas 
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problem answered 


Ane YOU LOOKING over the field... testing various plas- 
tics for some future product? 


Quite possibly the answer to your problem may lie in 
BAKELITE Polystyrene. Here’s a plastic with possibilities so 
varied that industry has barely touched upon them. 


Demand far exceeds present supply. But you can obtain 
laboratory samples to further your experimental and devel- 
opmental studies. Now—while your new designs are ap- 
proaching the breadboard stage—is the time to investigate 
BAKELITE Polystyrene, to prove its properties, test its per- 
formance, assess its cost against its worth to you. BAKELITE 
engineers will be happy to lend any assistance. Call on them. 

BAKELITE Polystyrene offers virtually unlimited color 
range. Its resistance to water, most chemicals and impact is 
high. It possesses excellent dimensional stability, and low- 
loss dielectric properties. It is an excellent medium for lu- 
minescent pigments. 

This is a remarkable plastic material...ready to be tested 
now for countless applications for tomorrow. 


end for a Sample 


Write now to Department 57 for samples of BAKELITE Poly- 
styrene and technical data on properties and processing. In- 
dicate whether you require molding material, molded speci- 
mens or both. 


5 
os) 


BAKELITE 


TRADE~ MARKS 


Polystyrene 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation (Tq 30 East 42nd Street, New York 17, N. Y. 
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W TYPE \"ALP” 


CAPACITOR-TYPE MOTORS 


Elinco sub-fractional horsepower motors are now available in the 
new “ALP” Frame 336” x 4-5/16”, as capacitor start and run, 
two and four-pole AC motors, internal fan cooled. As induction 
motor to 1/30 h.p. at 1700 r.p.m.; as synchronous motor to 
1/60 h.p. at 1800 r.p.m. Substantially higher ratings are avail- 
able at speeds of 3400 and 3600 r.p.m. respectively. Also, higher 
ratings for intermittent duty. 





TYPICAL 
PERFORMANCE 
CURVE 
For Type ALP-191, 


110 volt 60 cycle 
single-phase Capac- 


RPM «100 


itor start and run; 
Motor Capacitor 
Value 4.25 Mfd. 
Curve #235. 


| |SPEEO IN 


i at 
_ HP.QUTPUT = '/30 
t EFFICIENCY = 44% 
CURRENT DENSITY: 
250 CM./AMPS. 


HIGH QUALITY PRECISION INSTRUMENT TYPE 
MOTORS AND GENERATORS EXCLUSIVELY 


All motors and generators ball-bearing type; can be mounted in 
any position. Housings and end bells of cast aluminum; dynam- 
ically-balanced rotors; special finishes can be provided to meet 
varying conditions of climate and usage. Units 

ordered can be either standard or special 

models; different shaft diameters, lengths, 

cr changes in dimensions, as well as altera- 

tions in electrical characteristics, can be 

specified. Design and engineering ser- 

vice available. The production of 

fine precision units to blueprints 

or specifications is our specialty. 


Write for Temporary Bulletin 46-A 


Seat 


STAMFORD or CONN 


| 
} 


TUTTLE 


FURNISHES THE 


HEATING 
ELEMENTS 


FOR THE 
CO-Z-AIR 
PORTABLE ELECTRIC 
RADIATOR 


REE 7 4 


Courtesy of 
Henry J. Morton 
Associates 


Skilled workers — Modern equipment — Trained 
supervision — and the close personal touch of the 
boss that keeps the job moving. 


Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements. 


Let Us Help You 


, H. W. Tuttle & Company 
Sa gL UL 


Adrian, Michigan 





4% WAYS TO END ALL CORD 
DMV tas wey a 7 


Y 


CHPMAST 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. Al} 
types Reg. U. S. Pat. Off, 


ray waite 


/ FOR 
_ SAMPLES 
/ AND 
LITERATURE 
TODAY! 


ne x 
be) S83 ead 3 


WIRE BINDING =| 
SLEEVES—Preventing fray- 

ing of cord ends, these 

specially-treated rubber | 

tubes are available in five : 

sizes to fit wires to .790 ee 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 
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PORCELAIN 


+ Where it can’t be challenged! 


Porcelain is as old as the hills—literally—for por- 
celain is ‘‘earth’s materials turned back to rock’’. 


The molding of clay was among man’s first arts. 


What was an art has become a science. What 
was porcelain has become porcelains. Clay alone 
sufficed for art. Clays—many varieties—plus 
dozens of other ingredients are used for modern 
porcelains — the special porcelains for electrical 
insulation. 


When the proper formula has been selected, and 
the ingredients fused, the resulting properties are 
fixed for the life of the product. Special Electrical 
Porcelains are permanent; the properties are stable. 
The story of porcelain is fascinating and impor- 
tant. A new treatise ‘Electrical Porcelain . . . The 
Idea] Insulator’ tells the story: ingredients, manu- 
facturing processes, technical properties, typical 
uses. It is yours for the asking, from any of the 
manufacturers listed below. 


Sponsored by these members of the 


dan MaeM eM e BN 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON, PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, ONIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
P. ©. BO 


X 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE, EAST LIVERPOOL, OHIO 


NATIONAL CERAMIC CO. 


TRENTON 2, N. J. 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 
THE STAR PORCELAIN CO. 


5 71 MUIRHEAD AVE., TRENTON 9, N. J. 
EVERY MATERIAL HAS ITS PLACE... THE UNIVERSAL CLAY PRODUCTS CO. 


FOR MANY THINGS PORCELAIN IS BEST 1501 €. FIRST STREET, SANDUSKY, OHIO 
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AND BRONZE CAP, 


RASS AND 
CHASE wasnt ano WOOD SCREWS 


R WIRE NAILS, 
yt AND 


| 4 
COPPER sHoT FOR ALLOYING, 
COPPER TACKS 


SOLDERING COPPERS 


AUTOMOTIVE AND OIL 
BURNER FITTINGS 


BRASS 
* COPPER AND 
SiLvER SOLDER ‘ec cso 
sTRIP AND WIRE IN cous & 


CHASE WAREHOUSES ~~ nuts and bolts, copper rivets and burs 
—all these and more—are carried in stock 

have these There are 20 Chase warehouses coast to coast. 
Miscellaneous items in stock Phone the one nearest you. If they do not have 


what you want in stock, they'll try to get it 


at Chase warehouses. 


for you from one of the many other Chase 
warehouses. 


Kemember— CHASE SERVICE !S AS CLOSE AS YOUR PHONE 


Chase 


BRASS & COPPER CO. peinaieny: Rarer or 
This is the Chase Network —handiest way to buy brass ———— '‘NCORPORATED 7 


ALBANY ATLANTAT BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTONt INDIANAPOLIS JACKSONVILLEt KANSAS CITY,MO. LOS ANGELES MILWAUKEE 


MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON (tindicotes Soles Office Only? 
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T4/ ZF . Ww Cost 
, This Lo 


ee (Model 300 
ec — May Solve 


Your Power Pro 


100 .--°° 


IF YOU NEED a compact little 
motor, delivering a slow speed 


output from 1 r.p.m. up, with a 
minimum of torque, this E.M.C. Model 
300 should fill the bill. With its built- 
in gear train and adaptability for vari- 
ous voltages, it is ideal for powering 
coin-operated machines, novelty ani- 
mated displays, nut-roasting equipment, 
door-chime closing contacts, — a va- 
riety of similar low power applications. 
DESIGNED for alternating cur- 
rent only, the Model 300 can be 
wound for almost any voltage you 
desire. The most popular wind- 
ings are for 13, 45, or 115 volts 60 cycle. It is a 2 Pole, shaded 
pole and brushless motor without radio interference. The shaft di- 
mensions are changed according to the requirements you specify. 
A very economical unit to install and operate. Three sizes available. 
PROMPT DELIVERY can be made of any size Model 300 Motor. Tell 
us your requirements and we will give you detailed recommendations. 


ELECTRIC MOTOR CORPORATION 


Division of Howard Industries, Inc. 
RACINE, WISCONSIN 


TRADEMARK 


EMC 


cy REGISTERED 


CUSTOM-pune FRACTIONAL HP. MOTORS FOR ALL iADusrpy 


WRITE FOR 
CATALOG B-7 


TWAERS, STANDARD LINE AND SPECIAL 


ee URE eile Ct alee) bi ie eee ie 


LOGAN $1. & GERMANTOWN AVE aot oe 
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Plastic parts problems can best be solved by con- 
sulting specialists in custom molding. Our staff 
of technical experts can give you experienced coun- 
sel on production, single and multiple cavity 
molds, inserts, characteristics and practical advan- 
tages of materials and their applications. 
Our twenty-five years’ experience in compression 


molding can be of service to you. Write us today. 


orn AL 


MOLDED PRODUCTS CO. 


nu 


2035 W. Charleston Street + Chicago 47, Illinois 
South Bend Representative: Mr. C. W. Krueger, 
908 Tower Building, South Bend, Indiana 
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CONFIDENTLY GUARANTEE 


THE Lerfownance 
OF YOUR PRODUCT 


precision TIME CONTROL 


Here is a typical application of 
Cramer Time Control on the Reming- INTERVAL TIMERS 
ton Rand Dexigraph Camera, where ac- & 
curate exposure and fast, efficient opera- TIME DELAY 
tion depend upon the performance of RELAYS 
this little instrument. e 
Remington Rand had the choice of CYCLE TIMERS 
many time controls for this important e 
function. They came to Cramer because PERCENTAGE 
previous experience ‘with our Timers on — 
several thousand Remington Rand 
Portagraph Units proved that Cramer URES Vins 
controls were in every way comparable ° 
to the high quality of the Dexigraph Sa 
Camera .. . controls designed and built e 
to do a job rather than to meet a price. RUNNING TIME 
The control function is usually the METERS 
“closest point of contact” with the user e 
of your product . . . the point at which SAUTER TIME 
he is either satisfied or dissatisfied with SWITCHES 
performance. Cheap controls are a cost- ° 
ly threat to your reputation. Precision- SELF-STARTING 
built, quality Cramer Controls cost little, SYNCHRONOUS MOTORS 
if any, more and are always an economy 
in the long run. 
Write us for comprehensive literature 
covering the types you are interested in. 


THE R. W. CRAMER COMPANY 
River St., Centerbrook, Conn. 


BULLETINS AND DATA SHEETS 
ON REQUEST 
yA 
specialists INTIME 


asa FracrorOF CONTROL 


INTERVAL : DELAY : CYCLE : IMPULSE ; PERCENTAGE 
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STROM BALLS are Born 


A heading 
machine cutting 
sections from 
heated steel rods 
and compressing 
them in a die 
to a rough 
: spherical shape 
The steel is carefully chosen and 
inspected, even before it gets to the heading machine. 
After being “born” here, balls are carefully “brought up,” 
through a long series of grinding and lapping operations, 
to the unbelievably high standards of finish, sphericity 
and precision which have made Strom Metal Balls the 
standard of industry. Strom Steel Ball Co., 1850 So. 54th 
Avenue, Cicero 50, Illinois. 


Stroti] BALLS o Serve Industry 


Largest Independent and Exclusive Metal Ball Manufacturer 


402ACE A. C. OUTLET 


Here is the smallest possible AC power outlet to fit stand- 
ard.plugs. It eyelets or rivets to panel or chassis like other 
components. Tabs are designed for fast transfer of heat 
for easy soldering. Mounting centers 1-1/8”, takes only 
1” clearance back of panel. Underwriters approved for 10 


: amp. @ 250 V. or 15 amp. @ 125 V. 
MINIATURE CONNECTORS 


Famous for use as a disconnect for phono turntable motors 
and other uses where 1, 2, 3 or 4 leads pass through pan- 
els. O.D. only 3/4”. Supplied with wire attached for your é 
particular needs. Underwriters approve equipment using. 
Connector has protective collar and individual strain relief 


on contact leads and complete insulation around each lead. Write for the Alden 
“Blue Book of Radio 


ALDEN PRODUCTS COMPANY and Appliance Com 


Brockton 64P, Massachusetts ponents 





For small electric coils. reactors and paper tubes 


DTU 5H 6 
ACID-FREE 


GUM™MED PAPER 
Neutral ph-7 Hich Dielectric 


NEUPRELEC Gummed Paper is uniform in its Taya 
to resist the flow of electricity. Entirely free from weak 
spots. pin holes or imperfections. Perfeet for square, rec- 
tangular or round tubes. Write for complete information, 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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A MESSAGE TO THE ELECTRICAL INDUSTRY 


BOULDER DAM 


GRAND COULEE DAM 


Three great dams, harnessing the natural force of the Colo- 
rado and Columbia Rivers, provide tremendous industrial 
power. 


Giants of the rails, the Union Pacific “Big Boy” locomotives 
provide freight transportation power over the Strategic Mid- 
dle Route. 


Power, light. and efficient a ... combined with 
a wealth of raw materials and adequate “growing space” 
. offer unusual opportunities for industry in the Union 


Pacific West. 


be Specific - 
say Union Pacific 


* Union Pacific will gladly furnish confidential in- 
formation regarding available industrial sites hav- 
ing trackage facilities in the territory it serves. 


of 
4} a ee ae Address Industrial Dept., Union Pacific Railroad, 
TE os | ca ed th Omaha 2, Nebraska. 
CO a, e 


SS 


UNION PACIFIC RAILROAD 
Whe Strategie Middle Zoute 


ae 
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KESTER FLUXES 
Take Tough Jobs in Stride 


The RIGHT FLUX 
for every solder job! 


@ There’s a wide difference in solder fluxes... where one 
works perfectly another won't, and vice versa. If there is a 
soldering operation in your production that requires a sepa- 
rate flux, you can depend on Kester to supply exactly the 
right formula to do that job best. 


@ For nearly half a century Kester engineers have special- 
ized on solder. In the field and in the laboratory they have 
studied, and supplied the exacting needs of industry. 


@ Their huge fund of experience and knowledge is at your 
disposal. Write Kester fully, at any time and without obli- 
gation, for prompt assistance on any solder question. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plent: Brantford, Ont. 


KESTER 


STANDARD FOR INDUSTRY 


We think so 


—and so do our customers. Our 
tests are discontinued after 30,000 


on-off cycles. They’re good! 


SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V. Catalog No. 100 
Ye” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 


Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 
MFG. CO., Inc. 


56th ST. & 37th AVE. 
WOODSIDE, N. Y. 


WRITE DEPT. A 


For FASTER DRYING 
BAKING-HEATING 
install NALCO infra-red 


RADIANT HEAT 


Infra-red radiant heat cuts drying time immeasur- 
ably. By faster drying, more work can be handled 
and deliveries speeded up considerably. Increases 
production and reduces production cost. Illustra- 
tion shows typical Nalco infra-red installation 
used for metal finish drying. Nalco lamps may be 
had in either the Inside Silvered, self-reflecting 
type or the Clear-glass type. 
Send for “DRYING PROBLEMS MADE EASY.” 


NORTH AMERICAN 
Electric Lamp Co. 


| 1082 Tyler St. St. Louis 6, Mo. 
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Skill and precision de- 
veloped during 30 years 
of coil winding are 
ready to meet your most 


exacting specifications. 


Your inquiries will re- 
ceive our prompt atten- 


tion. 


DECEMBER 1946 


Profits will fly your way 


when you use the speed 
of AIR EXPRESS 


Business delays mean that 
overhead goes up, profits go 
down. When tools, replace 
ment parts and critical ma 
terials are needed fast, when 
a customer wants an item 
that’s “fresh out” — specify 
delivery by Air Express. 
This speedy delivery ser- 
vice brings distant suppliers 


and warehouses mere hours 


from your door. So keep 
things moving by Air Express. 
This way, customers stay sat- 
isfied, profits stay up. 

The cost? Much less than 
you d think. Rates have been 
slashed 22% since 1943 — all 
the more reason why the na- 
tion’s business finds Air 
Express essential to profit- 
making. 


Specify Air Express-a Good Business Buy 


Shipments go everywhere at the 
speed of flight between prin- 
cipal U. S. towns and cities, 
with cost including special pick- 
up and delivery. Same-day de- 
livery between many airport 
towns and cities. Fastest air- 
rail service to and from 23,000 


off-airline communities in the 


c- — 


| RATES CUT 22% SINCE 1943 (US A) | 


| am | j TOver 40 ibs | 
| partes 2 ibs } 5 lbs | 25 Ibs | 40 Ibs Cents per ib. 


oe d 
| 7.48! ' 2 dl | 
f 


—_+—_—_ ei 
2349 | has | 353] 7. 7 as] 2824 | 706% | 


. 
a i. oe ' a} 9 47 73 68 
2350 | 3.68| 18 42/ 2 3 
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| INTERNATIONAL RATES ALSO REDUCED | ned 


United States. Service direct by air to and from scores of foreign 


countries in the world’s best planes, giving the world’s best service. 


GETS THERE FIRST 


Write Today for the Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you solve 
many a shipping problem. Air Express 
Division, Railway Express Agency, 230 


Park Ave., New York 17. Or ask for it 


at any Airline or Railway Express office 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 





New Solenoids 


FOR DESIGN ENGINEERS 


Compact, powerful units, designed and manufactured to the 
high ASCO standards established long ago. 


CATALOG 104S8 
An AC Solenoid 


Continuous duty with 1’ inch-pounds 
work output at 1” stroke or less. 
Available for push or pull application, 
push type illustrated. Solid, high-grade 

_ Bilicon steel frame either full or parti- 
ally enclosed construction as required. 


CATALOG 104S6 
An AC Solenoid 


stroke to 35 pounds at %” stroke and _ 
extremely high sealing pull. Avail- | 
able in either open or enclosed type, | 
illustrated without side cover plate. ” 
Particularly well adapted to spring | 
loaded machine tool applications. 4 


CATALOG 10687 
A DC Solenoid 


Semi-iron clad pull type for continu- 
ous duty at full line voltage without 
the use of auxiliary contacts and pro- 
tective resistor. Work output of 55 
inch-pounds at 1%" stroke with 135 


With more than 50 different solenoids in 
current production, ranging in pull from 
ounces to more than 50 pounds, we are in 
position to offer you units that will fit into 
your design or application picture. Since 
there are many things to be known about 
solenoid requirements before making se- 
lections, we suggest that you send for our 
Engineering Data Sheet which outlines the 
information required for proper selection. 
We also manufacture a quality line of 


Automatic Transfer Switches, Remote 
Control Switches, Contactors and Relays 


Also a complete line of 
Solenoid Operated Valves for Automatic and 
Remote Control] of Liquids and Gases 


Aulomatic Switch Co. 


49-B EAST llth STREET, NEW YORK 


3-WAY 


INTERCHANGEABLE POINTER UNITS 


GRADUATIONS, NUMERALS 
BRANDED IN “DEEP RELIEF” 


The new 3-way stock control knob unit 
shown above answers many problems for 
the engineer. The escutcheon mounts 
to the instrument and the knob mounts 
on the control shaft, rotating freely 
inside the escutcheon. All three pointer 
knobs illustrated may be used in con- 
junction with the escutcheon or used 
singly without escutcheon as desired. 
Graduations, numerals or other mark- 
ings can be branded by Rogan in “deep 
relief’ on the escutcheon part at low 
cost. 


Other modernistic, compression molded 
plastic knobs are available from our 
new post-war stock. 


An inquiry on your business letterhead 
will quickly bring descriptive literature 
or samples. Write at once. No obli- 
gation. 


ROGAN BROTHERS 


RB-1000 


200! S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 


Compression Molders and Branders of Plastics. 





RELAYS 


TELEPHONE TYPE, D.C.—A.C. 
MIDGET TYPE—AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering a Fou. 


LACONIA, N. H. 





Use a SPEEDCRAFT 
WIRE STRIPPER 


) oe 


| 


'| WIREYSTRIPPER CO. 
| 


for Faster and 
Better Wire 
Stripping 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 19 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation 


1729 Eastham Ave. 
E. Cleveland, Ohio 
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RING purchases 


LET RAYMOND RECOMMEND 
a spring with two important objects in 
view: 


[jy your SP 


1. Best results in operating efficiency 
2. Greatest economy in manufacture 


You save the time and expense of “trial- 
and-error’ methods. You get the advan- 
Mat Td tage of wide experience in the selection 
Py and use of spring materials, platings and 
aaa finishes. And you benefit by production 
facilities newly enlarged‘ to give even 
better service, whether your order is 

large or small. 


Call Raymond engineers in at the begin- 
ning of your spring plans for quick, 
dependable results. 


RAYMOND MANUFACTURING CO. 
DIVISION OF ASSOCIATED SPRING CORP. 
CORRY, PENNSYLVANIA 


Salada! MallalinbAS 
oA we C686 t-8 57 


Single Phase 


* 
Polyphase 
* 


Direct Current 


ORE than 50 years in the production 

of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 


THE DPoorloss. ARAN CLRID 


WARREN, OHIO 
DECEMBER 1946 





Custom-Engineered Full wave selenium rectification with long life, rugged cone 


struction, and free from the effects of shocks Instantaneous 


Pwo WAL BOAR D operation. No warm-up period required. Wall mounting. 
TE Model 


Power Source 
B-402A 115 Volts A.C. 


Cures Design and pasaa | 3 seen 
B-404A . 50-60 Cycles 
Production Headache 
220 and 440 Volts D.C. High Voltage 


B-405A g For All Models 

This two-sided Terminal Board — made of Rectifiers suplied on special order. 
finely finished laminated phenolic, with quick- WRITE TODAY FOR THE R-A WAY 
soldering C. T. C. lugs solidly swaged into pre- Rectifier Division 
cise position — was designed to fulfill rigid RICHARDSON-ALLEN CORPORATION 
specifications for a piece of highly technical 15 WEST 20th STREET NEW YORK 11, N.Y. 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 


manufacturer of an acute production head- | CHOOSE THE H-P-M 7 oy a 


ache. 


In addition to the types of C. T. C. Ter- | MACHINE FOR VERSATILE 
minal Lugs used on this board, we can meet PR ODUCTION M OLDING 


SS Pe ee certain special demands with several non- 
oe standard toolings ...or we will design lugs if 
to any requirement. 
If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer . . . designed and produced in less time 
than you may imagine. 
Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 14” (1 row of Turret Lugs) to 3’” (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (131%’’). Fit all stand- 
ard resistors and capacitors. 
Catalog No. 200 gives full details. Write | The H-P-M 9 ounce capacity plastics 


for it. Cia GM lue Ru ulute amitC ue 
ly mold both large and small thermo- 


Crs Cet MM e--s ile Tt el 
PS ieee muta emul Mat eae 


Cc p CG? ff a antees positive sealing of molds, and 
BULLE G J G ri ¢ Pest Ce Me tae) MR Malt ta a 


| y Y ee roils be me ar ahd aie bet I 
hh ce a y, bd this 9 ounce capacity machine. Write 
4 4 


mm Per Naame Chimes tetas ee 
Cc. mifec IDM ae 


ao 
Custom Engineering Standardized Designs UTES WUT IIS 284 
Guaronteed Materials and Workmanship 
CAMBRIDGE THERMIONIC CORPORATION | iY 1 ECT | 0 | nye | | N a 


445 Concord Avenue, Cambridge 38, Mass. THE HYDRAULIC PRESS MFG. COMPANY + Mount Gilead, Ohlo, U.S.A. 
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MODEL 2405 


Volt-Ohm-Milliammeter 


25,000 OHMS PER VOLT D.C. 


SPECIFICATIONS 


NEW ‘‘SQUARE LINE”’’ metal case, at- 
tractive tan ‘‘hammered’’ baked-on 
enamel, brown trim. 


PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 
changing radio tube. 


ie READABILITY—the most readable 


NEW ENGINEERING * NEW DESIGN * NEW RANGES Mae 


50 RANGES fj RED-DOT LIFETIME GUARANTEE 
Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms on 6” instrument protects against 


per volt. defects in workmanship and material. 
5 A.C. 0-10-50-250-500-1000 at 1000 ohms 


er volt. 
Current: 4 A.C. 0-.5-1-5-10 amp. = 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes—0-10 amperes. 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 
6 Decibel -10 to +15, +29, +43, +49, +55 


Output Condenser in series with A.C. volt 


ranges. ELECTRICAL INSTRUMENT C0. 


Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for complete description BLUFFTON OHIO. 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


i F MANUFACTURERS OF DEPENDABLE AUTOMATIC [Rah 
i Quality coil bases, Kraft, Fish 5 _ | a CONTROLS FOR A QUARTER OF A CENTURY §f Sac) 
Paper, Cellulose Acetate, Com- ¥ 4 : gai FOS ' prea. 


binations. Spirally wound for ¥ : 
strength. Weight and space 
saving. Any ID or OD, round, Ae 
square, rectangular. To your 24% 
specifications. Send for samples. 4S : 
Ask for mandrel list. a AY 2: 
i G ee CONDIT 
me TRIAL ae 


een, Be. ac) 
CATIONS 


: ah Me AUTOMATIC CONTROLS FOR HEATIN 
Nearly 1000 sizes Sat y REFRIGERATION AND VARIOUS 


PRECISION PAPER TUBE CO. 


PIT de fait) et) i ee ee) ld 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
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Accurate 


Dependable 


For the Makers of 
All Types of 


Timing Devices 


You want controlled power—consist- 
ent power—for time controls and time 
switches. Power that is measured evenly 
with every electric impulse, giving ut- 
most accuracy and reliability to the care- 
fully geared machines you build. You 
get this power with 


SYNCHRO 


TIMING MOTORS 
AND 
TIME MACHINES 


These power units are built to take it 
—with oil-impregnated double bearings, 
brass gears, hardened steel shafts—and a 
reputation for customer satisfaction that 
dates a quarter of a century. 


SYNCHRON synchronous motors are 
small-only 234” by 1 5/16”—with pow- 
er to pull 8 oz. direct load continuously 
at IRPM. This time-tested motor pow- 
ers the SYNCHRON Time Machine, a 
compact little “timer” with a proved rec- 
ord for sustained accuracy and reliable 
service under all types of working condi- 
tions. For complete details, write 


HANSEN MANUFACTURING CO., 
INC. 


Princeton 3, Indiana 


Timing | 
Machine Tested 


Do your insulators call for a material with a 
low-loss factor, high dielectric and mechani- 
cal strength, one that may be machined, 
drilled, threaded or tapped to close toler- 
ances? LAVITE Steatite Ceramics meet these 
broad service requirements, hence are ideal 
for tube sockets, crystal holders, coil forms, 


bushings, and similar rf. applications. 


Formula SI-S provides a compressive 
strength of 96,000 lb. /sq. in. At 1 meg. fre- 
quency, the loss factor of this body meas- 
ured only 0.016. 


Would you like samples for your 
laboratory testing? 


D. ue STEWARD lame 


tel Olle cie-4 Works: Chattanooga 1, Tenn. 
fa) New England Gi liaerey< 
P.O meter or Saad 
Needham, Mass D. Gordon \ ° 
4116 Avalon Bivd., Electrical Manufacturers Supp! 





LEAD-ALL now orrers 


Immediate Delivery- 


MOTOR DRIVEN SCREW DRIVERS 
WIRE STRIPPING MACHINES 
WIRE CUTTING MACHINES 
SAFE-T SCREW ATTACHMENTS 
SEND FOR CATALOG. 


LEAD-ALL PRODUCTS CO. 20 & 713° Stree! 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron ee High 
Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Polystyrene 
Insulation, High Frequency Varieble Condensers, Meter Type Dials, 

Cast Aluminum Chassis, etc. Catalog Upon Request. 


Bese RRA MFG.CO. Inc. 
150 EXCHANGE ST. eee a LO CLE 
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‘dependable commutation ‘ea ae 
KIRK WOOD COMMUTATORS 


WHEN YOUR MOTOR REQUIREMENTS CALL FOR . . . DEPEND- 
ABLE COMMUTATION, THERE IS A KIRKWOOD COMMUTA- 
TOR EXACTLY SUITED TO YOUR NEEDS... . 


WRITE FOR 
CATALOG 
MILLIONS OF OUR COMMUTATORS ARE NOW PERFORMING 


SATISFACTORILY IN ALL TYPES OF INDUSTRIAL AND COM- 
MERCIAL MOTORS . .. AND HOUSEHOLD APPLIANCES... . 


WE ALSO REFILL 
OLD CORES 


CALL IN OUR REPRESENTATIVE — THERE’S ONE NEAR YOU. 


KwoopCommuT ATQR 
CO: 


el 
7 ~ 
* 


, Available to 
NON - SHORTING your exact 
NON-CORRODING ‘ specifications 
NON-SWEATING F I B a € 


“aa. FABRICATIONS 
0 


1345 CARNEGIE AVENUE *® CLEVELAND 15, OHIO 


DURABLE 
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For Electric Wiring 
Systems, 


ing, you wou 
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Loop Typ 
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Switchboards oF 


If you have an electrica 


: t requires C 
chine tha ad in eal 


, 


PP 


bling of electrical wir- 
‘| 1a investigate = 

tic cable supports. 
Mos 742 Ethyl Cellulose 


FS) 


xes, Inter-Comm 
eaten Installation 


lly operated ma- 


f service. They 


_no washers Or lin- 
.Write for Circular C-46. 
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of phenol and vulcanized fibre— 


Rapid, quality production of phenol 
fibre and vulcanized fibre parts— 
either simple components or intricate 
shapes to close tolerances—can be 
supplied to your exact specifications. 
For details, write for Bulletin 124 


N.S. BAER 
COMPANY 
7-11 MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 


| PE. 
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BAAR CONTACTS 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM 


HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 

LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


<< 





LOUTHAN SX-1 


STEATITE LOW LOSS INSULATION 


% For RADIO Communication Use. 


% HIGH DIELECTRIC .. . Rugged, Dense, 
Impervious to Moisture. 


%& Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 


HIGHEST QUALITY 
FOR 47 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 
WEST TE aChn aes ates & PAPER meet 4209 Wrightwood Avenue, Chicago 339, Illinois 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Ill. Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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ei Circuit 


Transformers: 


For general machine light- 
ing, signaling or the opera- 
tion of 115 volt apparatus 
from power circuit. 


Also transformers for 


Made in 50 and 60 cy.— gas and oil ignition. 


460/230 primary—115 
secondary 


DONGAN ELECTRIC MFG. CO. 


2979 Detroit 7, 
Franklin Mich. 


; ‘ 2 a : 
4 ae 4 
Bae a ase oe pie a <= 
2 : * ae $ 
2 i ice ‘ . 


Dongan Line Since Nineteen-Nine 


KRIEG PREPLACED 
BRAZING ALLOY RINGS 


For mass production brazing. Furnished in rings, disks, 
flat washers, strip stock, tampings, springs and special 
shapes in any size. Meet all requirements for brazing 
ferrous, non-ferrous and dissimular metals. Made from 
EASY-FLO, SIL-FOS, COPPER, PHOS-COPPER, SOFT 
SOLDER and ALUMINUM. Speedy delivery—low- 
cost and dependable. For quotations state alloy, shape, 
size and quantity. Send sample parts to be joined if 
practical. 


CHARLES W. KRIEG COMPANY 


ERC Reh ae ett 
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GRAQOIL 


“One Good Turn -or a Million’’ 


% Here, in expanded plant facilities, GRACOIL Coils and 
Transformers are expertly designed and built to exact spec- 
ifications. Plan your next product with GRACOILS. 


LOW VOLTAGE 
TRANSFORMER 


ad 


POWER LAYER WOUND 
TRANSFORMER COIL 


cy VATE 


““One Good Turn-ora Million” 


Write for New Circular — No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Electrical Coils and Jranstormers 


2734 N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
IMEC 9S OSTA °C ONNEERTOIR 
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SHAD DAD AD PAD NDAD ASDA A ADAP 
That 
Christmas of Christmases 
long overdue 
is the old-fashioned 
Christmas we’re now 
wishing you! 


aS 





aa /* 


THE PECK SPRING COMPANY 


PLAINVILLE, CONNECTICUT 


MANUFACTURERS OF SPRINGS AND SCREW MACHINE PRODUCTS 


SPRAIN PA PAD PAD VAS PAPA VAS VTS DRO VAIO DID VAD VAS VRAIN 














JONES 2400 SERIES ASEM FOLDING DOUBLE CUPPED 
PLUGS AND SOCKETS = Palen eoee. 


A new series of Plugs and Sockets \ CP 4 a ee 
designed for highest electrical and 
mechanical efficiency. Improved NO 
Socket Contacts provide 4 indi- (= ere — aaa 
vidual flexing surfaces which Ny 
make positive contact over prac- 
tically their entire length. The 
Contacts on both Plugs and Sock- 
an ets are mounted in recessed pock- 
\ ets greatly increasing leakage 
distance, thereby increasing volt- 
age rating. Insulation is of BM 
120 molded Bakelite. 


Sle 





ver plated. The finished appear- 
ance of this series will add con- 


Plug and Socket contacts are sil- 
| siderably to your equipment. 


P-2406-CCT The 2400 Series are inter- 


changeable with the 400 

Series. Send today for 

general catalog No. 14 

listing and illustrating 

our complete line of 

Plugs, Sockets and Ter- 
S-2406-SB minal Strips. 


HOWARD B. JONES DIVISION HF SSeS onTT 


-€incH MFG. CORP. a Solderless Terminal Lugs and Connectors 
2460 W.GEORGE ST. CHICAGO 18 JJ THIRD AND VINE STS. CINCINNATI 2, OHIO 
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|ELEPHANT BRAND 


RODS 


Up to 6 inches 
diameter 





LOOKING FOR AN- 































... Spring Engineering Experience 
* 


... Quality of Product 


x 


~..Dependability of Production 


Round, hex and square rods made of reli- 
able Elephant Brand Phosphor Bronze are 
available now with prompt delivery. 


Haus 
ton 


If your demands for spring service are 
a unusual... Lewis is organized exactly 
for ‘you in these 3 important ways: 


Elephant Brand Phosphor Bronze has been 
used by thousands of manufacturing firms in 
all branches of industry for nearly three- 
quarters of a century — Since 1874 manu- 
facturers of nothing else but Phosphor 
Bronze. Send for Technical Bulletin on 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2200 WASHINGTON AVE., PHILADELPHIA 46, PA. 1—Lewis Spring personnel has outstand- 


Ad ‘wd: . J Rs . . . . . ° 
Original mene A ~~ ee in the U.S.A. ing experience in spring engineering 


SHEETS - ROPE - WIRE - CASTINGS - BUSHINGS that is ready to work with you in de- 
signing and producing the best springs 
for your products —in the most eco- 
nomical way. 


ILSCO ELECTRICAL CONNECTORS dilate ire cacy 


THEY‘VE GOT EVERYTHING ! ment operated by skilled workmen, 
modern control, testing and inspection 
SIMPLICITY CERTAINTY techniques are the reasons Lewis Spring 
Ne special tools. Installed for keeps. ee 
quality is unusual. 


APPROVED STRENGTH a 3 
Underwriters’ and Six times more than 3—Your production schedules are Lewis 


Canadian required production schedules. Lewis customers 
ACCEPTANCE appreciate dependable deliveries—that 
Used everywhere! is why they say Lewis service is unusual. 





Wouldn’t you like to have more details of 
how Lewis Spring Service can help you 


ILSCO COPPER TUBE & PRODUCTS, Inc. with your spring and wireform problems? 


Cincinnati 27, Ohio Write — or send your specifications for 
unusual and prompt attention. 


LEWIS SPRING & MFG. CO. 
2646 NORTH AVENUE, CHICAGO 47 
MOULDED METALS COMPANY, INC. 


Write for 48-page Illustrated Catalog 














Powder-Die Pressed-Metal Parts to Your Design 


Typical parts are: Magnetic Iron Cores - Contact Pole Pieces - 
Cams - Gears - Special Bearings - High Conductivity Alloys. 





Small but difficult to machine parts may be made to your ad- PRECISION 
vantage in powder metals. We seek and welcome small runs 


up to 50,000 pieces. We construct our own tools. $PR i NGS 
Po a : E ; — | kt D me 7 : SS 





MOULDED METALS COMPANY, INC. 


32 Sunset Avenue Watertown, Connecticut 


Powder Metallurgy 


See ce : sense 
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SAVE WHEREVER YOU CAN i? 
RETAINING RINGS = 
WILL HELP!!! 


Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating Costs. 
PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS e TIERING 
MACHINES @ BARREL TRUCKS & RACKS 
Leading American industries use and endorse 
WELD.-BILT equipment. Write for illustrated 
folder. 
The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 


WELD - BILT 
Portable Elevator 


Sa ee 


233 Water St., West Bend, Wis. 
Materials Handling Engineers 


These inexpensive, efficient artificial shoulders save 
metal and money on these Wisconsin air cooled 


heavy duty engines. 


_ Py A . 
Every product—metal, wooden or plastic—and every os . ' olonial 


machine should be examined now to see where shoul- — . 
—_— “ } i. '™ 

ders and collars can be redesigned to effect great : a, 

savings by the use of steel retaining rings. \ L To Order 

Let us show you how they can do an efficient job for , 

you. 


Write today for booklets on many types of National 
Retaining Rings. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, N. J. MILWAUKEE 2, WISCONSIN stl 


aa: eo >, 
a | Electrical Porcelain 
EB D of any shape or design 
: Send drawings for price estimates 
; » ss The Colonial Insulator Co. 
907 Grant St., Akron ||, Ohio © Chicago Office: 2753 W. North 
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WIRE STRIPPERS 


J for MWY 


FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


— 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 


in your own shop on your own work. Send 
us your wire samples and specifications so 


PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


that we may accurately gauge your needs 


before shipping machine and instructions. 


DYKEM STEEL BLUE 


Slot Lining Simplified 


with COPACO 


TSC SVE ts ae low 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layeuts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


WASHERS 


MEMO To the 
OUR PROBLE 
-* WAS 


Purchasing ING ENOUGH OTTRELL Insulating P h yet 
— Cente; and igh in ilectric ‘nd hes 
HE 


resistance. Available types include: 
. tly, for 
quantity promP 


en your COPACO —- COPAREX-S_-- NUNGRA 
ning 100% RAG 100% RAG High RAG 
finishing, friction, 


Also small metal stomP- First two guaranteed 300 volts per mil. NUN- 

od any design. GRA usually tests 300. Nonchem. Standard 

=: IGA WASHERS Thickness .005, .007, .010, .015, .020, .025, .030 
QUADR atalog. Contains photos Mfd. in Standard 30”x40” SHEETS and continu- 

Write . ous ROLLS 450’ to 2000’x’2” to 30” width. 

and usefu . . 

ufacturing Co. 


“ Submit Your Insulating Paper Problems 
The Quadriga Man Ser ieee Both Old and New to COTTRELL Engineers 
“Ha 
Incorporated 1894 @ Chicago 10, III. 


COTTRELL PAPER COMPANY, Inc. 
215 West Grand Avenue | 


Fall River, Massachusetts 
DECEMBER 1946 


driga delivers any 
oo  tondard or specia 


SAMPLES 
ON REQUEST 


Factory: Rock City Falls, N. ¥. 





CI 


2 See see 


CONTACTS 


PRECISION SERVICE . 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


Velden Tails BIMETAL 
a OR ELECTRICA 


@ A 16 ounce LESTER Injection Mold- 538 NEW DEVELOPMENTS 


ing Machine—one of a battery in opera- 
tion at the Injection Molding Company’s 
Kansas City plant. 


were reported during the past year . . . cover- 
ing materials, electrical and mechanical parts, 
equipment, finishes, etc., of vital interest to all 
@ Commenting on LESTERS, President engineers and designers of electrically operated 
W. K. Archer writes, “. .. At the present products. Many more technological advance- 
time we have three LESTER molding ments are on the way. You will learn about 
machines in operation. The small 4 ounce them first in the pages of your ELECTRICAL 
machine has been in operation contin- MANUFACTURING. For recent developments 


uously since 1938 and is still going strong. as reported in this month’s issue—see page 154. 
This in itself needs no further recommen- 
dation...” The fine products indicate 


the fine caliber of work curned out in this : For Impregnating 


lant Radio Coils, Transformer Coils, 
p » “98 S Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 


@ Write today for detailed information ae 
or seaiin 
on the new LESTERS. Cention, Semen, Salad 


Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 
INJECTION Scientifically compounded from waxes, resins, asphalts, pitches, oils 
MOLDING MACHINES and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


Distributed by LESTER-PHOENIX, INC. | 3445 Howard Street SKOKIE, ILL. 


2635 CHURCH AVE., CLEVELAND 13, OHIO 
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THE FREDERICK POST COMPANY 
3650 North Avondale Ave., Chicago 18, illinois 
Detroit —Houston— CHICAGO — Los Angeles—Milwaukee 


REQUEST FOR FREE 1947 CALENDAR 
NAME 


COMPANY...... 
ADDRESS 


i TYP. 


DY a 


RELAYS 


ae ese DAML Ce 
FROM | TO 120 SECONDS 


| Other important features include: 
| 1. Compensated for ambient tempera- 
' ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 
3. Hermetically sealed — not affected by 


altitude, moisture or other climate changes a WIRE AND CABLE 


. . « Explosion-proof. 


4. Octal radio base permits "TAILOR MADE” 


easy replacement. : AMPERITE Here at Flexo, we are prepared 

5. C lich d law Od to meet your particular wire and 

. Compact, light, rugged, i 2 ; cable specifications, with a wide 

inexpensive. : ' x variety of long wearing, EXTRA 

pai . FLEXIBLE wire and cable. 

6. Circuits available: SPST ' , Uninsulated bare or tinned cop- 
Normally Open; SPST Nor- tor wed per cable and braid—bunched or 
mally Closed. stranded copper wire—uninsulated 


x bare or tinned single strand wire 
WHAT'S YOUR PROBLEM? ae y are made to meet your exact re- 


Sena for, "Special Problem 4 quirements. Our unique system of 
+ «mond Descriptive production is the answer to your 

S wire and cable problems. Write for 

catalog, price list and additional 


8 +e 
VTi ; aoe 
561 BROADWAY : 


cone atin Rese corp ve : FLEXO WIRE 


560 King St. W., Toronto he ¢ 2 oy, on aa 70 Ww. First St., Oswe ‘0, N. Y. 
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LARGER GAUGE 
WIRE OR MORE 
WIRE SMALLER 
GAUGE /N SAME 
WINDING AREA 


SPIRALLY 
WOUND 
GREATEST 


VULCANIZED 
STRENGTH 


FIBRE 
FLANGES 
SWAGED 

TUBE ENDS 


ROUND 
SQUARE 


\¢ QO 


3 
es 


SHAPE. 


0908 2 


ZN 


SPACE and 
WEIGHT 
SAVING! 


A VITAL POINT OF COIL 
PERFORMANCE IS THE BASE. 
< PRECISION SUPERIORITIES: 


PRECISION BOBBINS 


TO YOUR SPECIFICATIONS 


RECTANGULAR Made of Cellulose Acetate, Kraft, Fish Paper or combinations, under heavy 
PRACTICALLY heat-treated 


ANY SIZE OR CORROSION RESISTANT, even with finest copper wire. 


compression. Chemically inert in electrical application. 


Other outstanding Precision characteristics: Better insulation—better heat 
dissipation—entire assembly impregnated, making perfect seal, meeting 
Underwriters’ specifications. 

Let us make up a sample for you. Wire or write. 


Also mfrs. of dielectric paper tubes, any length, any ID or OD. Ask for 
new mandrel list, 1000 sizes. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. 


HERE ARE 4 


PERMANENT 
MAGNET MATERIALS 


CUNIFE CUNICO 
SILMANAL  VECTOLITE 


With Improved Physical Properties 


@ Now you can have greater flexibility of 
magnet design with these four G-E permanent magnet 
materials. Improved physical properties permit their 
widespread use in applications heretofore impractical 
with other magnetic materials. 

Amazingly ductile and malleable, Cunife and 
Cunico are machinable without change of magnetic 
properties. Si/manal, also machinable, and Vectolite, a 
lightweight, non-conducting material, are able to with- 
stand strong magnetic fields without becoming demag- 
netized. 

Make General Electric your headquarters 
for permanent magnet materials. Our engineers will be 
glad to help you solve your magnet problems. Write 
for Bulletin GES-3337A, “‘Permanent Magnet Ma- 
terials."’ Metallurgy Division, Chemical Department, 
General Electric Company, Pittsfield, Mass. 


PERMANENT MAGNET MATERIALS 


GENERAL @ ELECTRIC 


CpD46-j1 


CHICAGO 47, ILLINOIS 


“/4cs BETTER FLUORESCENT 


LIGHTING PERFORMANCE 
IS VISIBLE TO 
imc EYE 


It’s possible to pick out Acme Electric fluorescent ballast 
equipped fixtures in service by noticing these important 
performance features. First—all lamps of multiple lamp 
fixtures light up at the same instant as a result of full 
rated watt output. Second—no flicker in operation be- 
cause secondary voltage exactly complies to lamp oper- 
ating voltage. Third—noise-free because cores have no 
foose laminations, are thoroughly impregnated and sealed 
in compound. These are a few of the important features 
of Acme Electric ballasts that assure better performance, 
and longer service to fluorescent lamps. 


ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N. Y. 


Aemo<i3>Fleetric 
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Heinze Universal AC-DC Motors 
Built with Experience 


Coordinated Effort 


All Heinze motors, both standard and built to 
your specific requirements, represent coordinated 
effort from drafting room to finished product. 

We like to receive inquiries about motors, motor 
— parts, single and double unit blowers, 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 


Look Into 


TRICO OILERS | 


To Stop Bearing Failures! 


Investigate how TRICO OILERS attain 
maximum bearing protection at minimum 
cost. Assure years of dependable service, 
added customer goodwill and increased profit 
margins. + |t} 


To reduce bearing failures, prevent shutdowns, 
prolong machine life, save oil—time—money 
and stop guesswork oiling = 
include TRICO OILERS in your 
specifications! 


WRITE for Catalog! 


TRICO FUSE MFG.CO 


MILWAUKEE Abt Sel EAL, 


IMPORTED SWISS 


STOP WATCHES 


Large assortment of Gallet 
_| and Minerva watches of high- 
Bi} est quality and accuracy. 


1/5 second, 1/10 second, 
1/100 second timers. Also dec- 
imals (minute divided into 100 
ports.) 


WRITE FOR BULLETIN 575 


Pie P / a 
S oye a Ae e 


27 PARK PLACE Lid eee) oe ed 
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_ CORD CLAMP CAPS 


CAT. No. 173 
10 Amp. 250 V.—15 Amp. 125 Y. 


Prompt delivery for civilian use .. . the 
best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


Clomp which is riveted Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections add contacts will make 
connot move is adjust- greatly to the strength satisfactory contoct at 
able to oll wire sizes of the bokelite cose, al! times without tom- 
ond offords absolute which con thus with. pering with the 
stroin relief. stond high pressures. blodes .. . 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Porallel ground wire). 

Cot. No. 173G—Same as 173 with .187” ground hole 
thru side of bakelite for use with Blades). 


ideal for use on Extension Lights ® Portable Equip- 
ment ® Vacuum Cleaners ® Toasters ® Electric 
Heaters ® Motors © Heater Cord Sets ® Irons ® 
Medical Equipment @ All industrial Machinery 
and Equipment ® Fans ®@ Sanding and Polishing 
Machines ® Mixers ® Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


ALLIED ELECTRIC PRODUCTS 


ai 
76-82 Coit Street 


CHICAGO OFFICE: 626 W. JACKSON BLVD., CHICAGO 6, ILL 


Irvington 11,N. J 








PPORTUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated. 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N. Y. 


4 MT iy Y S | 0 | WANTED—Designing Engineers 


For expansion program at the Brooklyn, New York laboratory 

of a nationally known manufacturer of automatic machines. 

M p ‘ 0 ST) . ( 0 N T i 0 I S | Experience on intricate mechanisms desirable. Please send 

| complete resume, education, experience, age and salary ex- 
pected. Box N-75. 


WITH WALKER-TURNER ——— 
FLEXIBLE SHAFTING SALES ORGANIZATION WANTS ADDITIONAL 


a CONVENIENCE of controls means much to the effi- Electrical and Mechanical engineers established 15 years cov- 
. ering New York, New Jersey and Connecticut desire addi- 
clency of yo products. Group your controls where tional electrical or mechanical item for sale to manufacturers 
they're most convenient, and connect them with strong, of machines or instruments for use in their own manufac- 
sensitive, smooth, low deflection, Walker-Turner tured product. Relays, resistors, switches, capacitors or other 
shafting. components. Box N-79. 























ey SAVE SPACE with Walker-Turner flexible shafting, 
which needs less space than gears or universal joint TECHNICAL SERVICE SPECIALIST 


connections. Permits more compact arrangement of Management note—unusual economical services by free lance 
components. engineer, attractive to new and progressive concerns, are 
offered by engineer with 18 years technical service experi- 
ence in foremost concerns. Interests lie in materials, products, 
tests, development, instruments, measurements, surveys, and 
electrical installations. Headquarters and facilities avail- 
able in a cooperative but confidential laboratory in New York. 
Will travel. Box D-81. 
























& SPEEDS ASSEMBLY. Simply slip the shaft 
fittings into sockets, tighten the casing 
coupling nuts, and the job's done. No fuss 
over shaft alignment. No backlash adjust- 

ments. 





















MIDWEST MANUFACTURER 


Midwest manufacturer requires electro-mechanical engineer 
with design and administrative ability and experience in 
the field of electrical instruments for special applications. 
Splendid opportunity for right man. Box D-80. 


Q SPEEDS SERVICING: By loosening only one 
nut, the flexible shaft can be disconnected, 
permitting removal of control elements, or 
free access to parts behind the shaft. 






















The correct Walker-Turner shafting 
improves controls in hundreds of elec- 
tronic, automotive, and machine ap- 
plications. Call on our engineering 
experience and special manufacturing 
facilities at no obligation to you. 





ELECTRICAL SALES AGENCY 


Manufacturer or engineer, interested in or making new elec- 
trical items, that can be expanded later, should find this an 
opportune time, with War Controls removed, to obtain recog- 
nition and results in the Eastern Markets. Write us details. 
Box No. D-82. 




















& 


WALKER-TURNER COMPANY, INC., Plainfield, N. J. SALES AGENT 


With years of experience, offers his services to out-of-town 
electrical manufacturers for New York representation, com- 


FLEXIBLE yoni | mission basis, selling to industrials and wholesalers. Ex- 









cellent record for performance and stability. Harry Pick- 
hardt, 41 W. 74th St., New York 23, N. Y. 





FOR REMOTE CONTROL AND POWER TRANSMISSION 
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EQUIPMENT THAT SUPPORTS 
Tage UMMA MIL La 


Probably there’s not a solenoid problem in the entire 
range that Davis has not solved—in more than 30 years 
of manufacturing experience—concentrated and special- 
ized engineering—and up-to-the-minute facilities. Two 
large, most modern plants enable us promptly to fill all 
orders, large or small. 


JAVIS-‘MAD 


D.W.D. Laminated Solenoid No. 286). 
Push-Pull Type. 7%” stroke. Ask for 
Bulletin. 


To Your Specifications 


DESIGN ENGINEERS are cordially invited to submit their needs 

for any application, to Davis, without obligation. AC and DC 

types. Standard 134” x 139” up. Strokes from 56” to 112” 

delivering up to 35 Ibs. at end of stroke. All sizes designed for 
Send B/P, specifications or som- constant or intermittent duty, any commercial voltage. 


ples for prompt estimate. Also Coils, Coil Assemblies, Kickers, Transformers, Coil 
Windings for every purpose. Ask for Catalog. 


| D.W.D. Laminated Solenoid No. 2923. 


DEAN W. DAVIS & CO. PN Pam Tye He tek. Ak for Bu 


1006 FIRST STREET e+ KENTLAND, INDIANA® CHICAGO and KENTLAND 


RIVN UTS SOLVED THIS 
“GLAD TO CONSULT WITH YOU ON 


ANY HIGHLY SPECIALIZED INSULA- TOUGH FASTENING PROBLEM 


TION PART TO HELP YOU MEET YOUR ae ~ae 
ELECTRICAL AND ELECTRONIC —, i" 
MANUFACTURING REQUIRE- —s 

MENTS.” 





PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 


AShland 4-6137 


_ of sealed beam headlight had to be fastened 
securely in quick, easy operation. An alumi- 
num Rivnut and attachment screw solved this 
problem. Metal was drilled, dimpled, then Rivnut 
inserted in hole “A” and upset. Attachment screw 
was placed through hole “B,” then screwed into 
clean core threads of Rivnut, Screw held rim firmly 
: —man-hours were saved. Why not see 
if Rivnuts might answer your fasten- 

SOL-REX ing problem? 

REG. U. 8. PAT. OFF. 
Miniature Incandescent Lamps GET THE NEW “RIVNUT DATA BOOK” 


40 illustrate ages ‘ 
for all purposes 40 illustrated page of facts and figures on 
uses, types, tools. Write today for your 


HERZOG free copy to 


MINIATURE LAMP WORKS B.F.Goodrich, pert. Em-12, AKRON,O. = 


12-23 JACKSON AVE LONG ISLAND ae 
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SMALL MOTOR DRIVE 
FOR RHEOSTAT ASSEMBLIES 


@ Bulletin 60 Motor Drive offers the ideal means 
1. All parts immediately accessible 


for remote control of single or multi-plate Rheostat by removal of dust-tight cover. 
2. Precision type snap action ad- 


Assemblies. It is built on a 13’ diameter steel plate ea 
justable limit switches. 


for operation of Rheostats up to three plates and is 3. Motor with heavy duty gear box 
protected by slip-clutch. 


available with either series or shunt motors for II5 
4. Cast mounting base for motor, 


or 230 volt operation. gears, limit switches and drive shaft 
maintains allignment. 


WARD LEONARD Send for Bulle:in 60A which gives 


lete inf ti d pri 
RELAYS ¢ RESISTORS + RHEOSTATS sate ebed Seneaed Sect Sener 


Drive for Rheostats. 


Electric control _ devices since 1892 


WARD LEONARD ELECTRIC COMPANY 


34 SOUTH STREET, MOUNT VERNON, N.Y. ° CFFICES IN PRINCIPAL CITIES 
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Accurate Spring Mfg. Company 189 
Acme Aluminum Alloys, Inc. 280 
Acme Electric Corp. 304 
Acme Wire Co., The 194 
Advance Electric & Relay Co. 222 
Aerovox Corp. 156 
Aircraft-Marine Products, Inc. 274 
Aircraft Screw Products Co., Inc. 16 
Air Express Division, Railway Express 
Agcy. 289 
Akron Porcelain Co., The 283 
Alden Products Co. .. 286 
Allen-Bradley Co. fe 35, 36 
Allen Mfg. Co., The 202 
Alliance Manufacturing Co. 92 
Allied Electric Products, Inc. .. 305 
Aluminum Company ef America. .159, 183, 251 
American Electrical Heater Co. . 216 
American Felt Co. 192 
American Lava Corporation 54 
American Machine & Metals, Inc.—United 
States Gauge 233 
American Magnesium Corp. 56 
American Screw Co. 145, 279 
American Steel & Wire Co. 12, 13, 51 
American Television & Radio Co. 218 
Amperite Company : 303 
Ansonia Electrical Div., Noma _ Electric 
Corp., The 191 
Armstrong Cork Co. 229 
Arrow-Hart & Hegeman Electric Co., The 58 
Atlantic Screw Works . 145 
Atlas Bolt & Screw Co. ...... 145 
Automatic Signal Div., Eastern Industries, 
Inc. bie 224 
Automatic Switch Co. me 290 
Automatic Temperature Control Co., Inc. 285 
Baer Company, N. 8. 295 
Bakelite Corporation 281 
Baker & Company, Inc. 296 
Bear Manufacturing Co. 240 
Belden Manufacturing Co. Inside Front Cover 
Bentley-Harris Manufacturing Co. 213 
Biwax Corporation 302 
Brainin Company, C. 8. 302 
Brand & Co., William 73 
Bridgeport Brass Co. 61 
Bristol Brass Corp., The 32 
Brown-Brockmeyer Co., The 239 
Bruning Company, Inc., Charles 83 
Bunting Brass & Bronze Co., The 85 
Burden Company . 273 
Burke Electric Co. .. 243 
Burndy Engineering Co., Inc. 248 
Callite Tungsten Corp. 90 
Cambridge Thermionic Corp. 292 
Cannon Electric Development Co. 158 
Capacitean Co., The 193 
Carnegie-Illinios Steel Corp. 181 
Carpenter Steel Co., 100 
Celanese Plastics Corp. 203 
Central Screw Co. 145 
Ceramic Specialties Co., The 283 
Chace Company, W. M. 264 
Chandler Products Corp. 145 
Chase Brass & Copper Co. 284 
Cherry Rivet Company 174 
Chicago Rivet & Machine Co. 208 
Clare & Co., C. P. 53 
Clarostat Mfg. Company, Inc. 240 
Cleveland Plain Dealer 221 
Colonial Insulator Co., The 283, 300 
Columbia Steel Co. 19, 18, 53, 363 
Columbia Wire & Supply Co. 246 
Commercial Plastics Co. 295 
Consolidated Molded Products Corp. 225 
Continental Can Company, Inc. 268 
Continental Screw Co. 145 
Corbin Screw Corp. 145 
Cornell-Dubilier Electric Corp 26 
Cornish Wire Co., Inc. 234 
Coto-Coil Co., Inc. 289 
Cottrell Paper Company, Inc. 301 
Cramer Co., The R. W. 286 
Crouse-Hinds Co. 231 
Davis & Co., Dean W. 307 
Denison Engineering Co., The 77 
Deutschmann Corp., Tobe 7 
Dial Light Co. of America, Inc. 164 
Dolph Co., John C. 89 
Dongan Electric Mfg. Co. 297 
Drake Electric Works, Inc. 204 
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Drake Manufacturing Co. Ja 172 
Driver-Harris Co. 157 
Driv-Lok Pin Co. ; 228 
Du Pont De Nemours & Co., Inc., E. 1 

15, 97, 177 
Dura Kool, Inc. 168 
Durez Plastics & Chemicals, Inc. 82 
Dykem Company, The tn 301 
Eastern Air Devices, Inc. 215 
Eaton Manufacturing Co. 25, 153, 205 
Edison, Inc., Thomas A. 276 
Elastic Stop Nut Corp. of America 143 
Electric Auto-Lite Co., The 20 
Electric Indicator Co. i 282 
Electric Motor Corp. 285 
Electric Soldering Iron Co., Inc. 180 
Electric Specialty Co. 208 
Electrical Reactance Corp. on 178 
Electrical Testing Laboratories, Inc. 199 
Elekraft Mfg. Co. 236 
Essex Wire Corp. vis 98, 173 
Fafnir Bearing Co., The 261 
Fansteel Metallurgical Corp. 59, 163 
Felters Company, The 262 
Fenwal Incorporated cos Bae 
Fidelity Electric Co., Inc. 220 
Flexo Wire Co. . 303 
Gair Co., Inc., Robert 67 
Garlock Packing .Co., The 212 
Garrett Co., Inc., George K. 21 
Gast Manufacturing Corp. 24 
Gear Specialties 17 


General Electric Co., 
10, 48, 172, 187, 241, 269, 304 


General Industries Co., The 195 
General Plate Div. of Metals & Controls 
Corp. 34 
George Co., The P. D. aa as 211 
Gibson Electric Co. 246 
Gisholt Machine Co. 46, 227 
Goodrich Co., The B. F. . 307 
Goodrich Chemical Co., B. F. 60, 265 
Gramer Company, The .. 297 
Granite City Steel Co. a% 88 
Guardian Electric Mfg. Co. 149 
Hansen Manufacturing Co., Inc. 294 
Hardwick, Hindle, Inc. én 254 
Harper Co., The H. M. : 145, 198 
Haydon Company, The A. W. 310 
Haydon Manufacturing Co., Inc. 170 
Heinemann Electric Co. 42 
Heinze Electric Co. 305 
Herzog Miniature Lamp Works 307 
Hilliard Corp., The ‘cs és 190 
Hollingshead Corp., R. M. 219 
Holliston Mills, Inc., The i 270 
Hoskins Mfg. Co. 169 
Hubbard Spring Co., M. D. 210 
Hullhorst Micro Tool Co., The—Division 
Toledo Standard Commutator Co. 230 
Hunter Pressed Steel Co. 74, 75 
Hydraulic Press Mfg. Co., The 292 
Ideal Industries, Inc. , 176 
Illinois Electric Porcelain Co. om 283 
Ilsco Copper Tube & Products, Inc. 299 
Indiana Steel Products Co., The 237 
Industrial Molded Products Co. 285 
Insulation Manufacturers Corp. : 4 
International Nickel Co., Inc., The 37 
International Resistance Co. 78 
International Screw Co. 145 
Irvington Varnish & Insulator Co. 209 
Jack & Heintz Precision Industries, Inc. 11 
Janette Mfg. Co. 200 
Jelliff Mfg. Corp., The, C. O. 160 
Johnson Bronze Co. 266 
Jones, Howard B., Div., Cinch Manufac- 


turing Corp. 298 








Karp Metal Products Company, Inc. 175 
Kester Solder Co. 288, 296 
Keuffel & Esser Co. aoa 
Kirkland Co., H. R., The 214 
Kirkwood Commutator Co., The ed 295 
Klein & Sons, Mathias ie 250 
Knox Porcelain Corp. 283 
Kopp Glass, Inc. a 6 
Krieg Company, Charles W. 297 
Kreuger & Hudepohl a 298 
Kurz-Kasch, Inc. “es 91 
Lamb Electric Co., The ala 155 
Lamson & Sessions Co., The 145 
Lead-All Products Co. <a 294 
Lester-Phoenix, Inc. ee 302 
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No C¢¢ HAVE A TIMING PROBLEM ‘$$ 


17 years’ experience in designing and manufac- 
turing timing devices for volume applications to 
customer requirements means that THE A. W. 
HAYDON COMPANY is ideally suited to 
handle your timing problem. 


Write for further information 


New A. W. Haydon clock movement—gives im- Remote control com- 
proved performance for commercial clocks, neon ‘ : ponent for airborne radar computer 


clocks, time stamps, time switches, day and night unit—designed by A. W. Haydon for the 
thermostats, controls, etc. Farnsworth Television & Radio Corp. 


The — 
Diagram shows com- 
pactness of Circle B W-RIAYDON | 
timing motor, which 2 Q / 


incorporates new ad- 


vances in design by C 0 M P A N Y 


A. W. Haydon... 
fits in 2” circle. WATERBURY 32, CONNECTICUT 


Design and Manufacture of Electrical Timing Devices 


ELECTRICAL MANUFACTURING 
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the flange mounting . . . all are standard Master units Neu) 







into one compact, integral power drive for this double action propor- 
tioning pump. This integral construction permits many parts to be stripped 
Cue UU me a 
off handsomely in savings in material . . . savings in space. 
ar) SL TN eo 
but Master Gearmotors are available in any size from 100 down to 1/10 
horsepower and in all cycles, phases and CTCL ee oats cre 
NR Ue ML mrt et) UY eee | 
Un‘brakes . . . for every type mounting ... and over a gear reduction 
range up to 432 to 1. 
OEM MCL ue MM MR ML] aw 
A RL Rs of r 
your plant equipment. They're the horsesense way fo use horsepower. = 


Ta TC SECTRIC COMPANY * DAYTON 1, OHIO 





The above problems are typical of those facing many 
a manufacturer of heating appliances. And here’s how 
the manufacturers of Thor Ironers solved them with 
Uni-Therm ... adding important sales appeal to their 
product. 


Do you make ironers ... hand irons 
... table stoves... dishwashers... . : 
waffle irons... coffee makers... 1. Location ot the bi-metal provides a shorter heat path 


sandwich grills... electric water ° ° 
mop hla game ota ; from the surface being controlled to the bi-metal. 


...Vvulcanizers? Check the list of 
Uni-Therm advantages at the right 


for detection 0 yet. dendact. Uni-Therm provides heat when necessary. For exam- 


ple, it can be made to respond in as short a time 
as four seconds. 


Uni-Therm has an ‘off’ position, eliminating o 
separate switch and accompanying wiring. 


Construction permits the addition of a third terminal. 
This terminal is not in the thermostat circuit and 
eliminates the need for a terminal block. One side 
of the line is fastened to this terminal to provide a 
rigid mounting on the ironer shoe. 


Mounting cost is low; Uni-Therm can be mounted 
by a single stud or bolt. 


Call Westinghouse engineers for the broad application 
experience with Uni-Therm that will give your product 
the heat control features it needs in the competitive 
markets to come. Contact your nearest Westinghouse 
office, or write Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pennsylvania. 
J-10217 


Westin house HEATING UNITS AND CONTROLS 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


Westinghouse Uni-Therm is designed 
for mounting with a single stud or bolt 
to any electric heating appliance... 
for controlling heat up to 600° F. 





